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PREP 


pram!  to  tin  and  work  of  a 

powerfully  in!lu«  nc^l  the  progress  of  astronomy  a 

century  ago,  and  stamps  I  <»n  his  own  ago  as  well  a** 

ours  a  loft:-  i  Creation  and  its  Author  than  was 

ever  before  entertained,  may  be  best  (loin   hy  allowing 

him  mi. I  hi-  contemporaries  to  tell  their  own  story, 

ni'l  (<•  r.  l.tt.    thtir  MWII  impressions.     \V.  -all 

hear  them  speaking,  to  see  them  )  r  part*  in 

md  to  watch  the  drama  \v«n<l<T,  and 

IMII   unfolding  itself  in   ih-  ir  written  or  printed 

page*.     Ill        -  c  succeeded  in  my  endeavour  to  tell 

the  story  on  these  lines,  I  shall  h.i\ .-  attained  the  end 

h  I  lia.l  in  vi.-w  \vh.-n  I  undertook  this  work. 
William   11.  i^rh.  !  was  not  a  mathematician  of  the 
Older  of  Newton,  Laplace,  or  even  of  his  own  son.     Hi* 
made  tence  to  h  honour     His  fields  of 

research  were  much  s  not  less  laborious, 

-t>  h.    iv;i|-  -yed  by  mankind 

i  in  «.n  ti  :  which  vt-r\ 

>y  age  are  capable  of.     A  popular  expc 
\reer  aivi    hi-  dSmrariw   Kfl  !^ht  of  more 


vi  PR) 

recent  triiim;  .  be  as  eaay  t<>  t'«»ll<»w  now,  and  as 

welcome  aa  it  wan  in  lii-  . -\\  u 

it  sir  William  and  Lady  Muggins  recently  said 
•  ir  own  labours  with  tin-  spectroscope,  I  In 
:    liavr    said   ;»   (vntury  Ix'fore  of   the    -lillicult i«> 
his  sister  and  he  encountered  and  ov<  ir.nn<   \\itli  tin 
telescope       li  is  .scarcely  possible  at  OH  lay 

whan  all   these  points  are  as  familiar  as  houm-li<>l<] 
words,  for  any  astronomer  to  realise  tin    l.n-^*  ,i mount 
i no  and  labour   which  had  to  be  devoted  to  the 
construction  of  th<    first  star  spectrosco)> 

1  Atla$,  1899,  i 
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FAMILY 

ClCERO  in  his  exquisite  little  book,  written  two 
thousand  yean  ago  in  the  infancy  of  astronomy,  and 
called  Scipio$  Dream,  delighted  the  Roman  world  of 

iv  with  stories  of  the  stars,  which  were  a  mixture 
of  romance  and  truth      lie  formed  some  idea  of 
movements  from  a  rough  approach  that  had  been  made 

then  to  a  globe  of  the  heavens,  and  he  filled  his 
readers  with  awe  at  the  music  which  was  believed 
to  accompany  their  passage  through  space.  The  music 
of  the  spheres  has  passed  into  our  language  and  our 
thoughts  at  the  present  day.  But  it  won  1.1  have  been 
the  greatest  wonder  of  all  could  Cicero  have  foreseen 
that,  more  than  nineteen  centuries  after  his  day,  the 
true  music  of  tl  -\s  and  the  truest  means  of 

hearing  it  sung  would  be  discovered  by  the  genius, 
the  almost  unaided  genius,  of  "  a  philosopher  without 
tin-  rulrs."  a  musician  in  the  town  of  Bath,  then  a 
haunt  of  savages  or  wild  beasta  He  was  organist 
in  the  Octagon  Chapel  of  that  city  the  director  of 
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concerts  and  balls  in  a  "  rendezvous  of  the  diseased/' 
where  "ministers  of  state,  judges,  generals,  bishops, 
projectors,  philosophers,  wite,  poets,  players,  liddln-s. 
and  liutr.M.n-.  «d  trill^'l.  amid  "  dressing.  ;nid 

fi<Mling,  and  dancing,  and  gadding,  an.l  court i HIT.  and 
I  lotting."     But  so  it  was;  and  never  were  men  and 
lite  so  unlike  brought  face  to  face,  or  placed  side 
by  side  in  the  business  of  lit* 

When  "  the  music  and  entertainments  of  Bath  were 
for  the  season,"  and  "  when  not  a  soul  was  seen 
in  the  place  but  a  few  brok«-n-\vinded  parsons,  waddling 
like  so  many  crows  along  the  North  Parade,  great 
overgrown  dignitaries  and  rectors,  with  rubicund 
noses  and  gouty  ankles,  or  broad  bloated  faces,  drag- 
ging along  great  swag  bellies,  the  emblems  of  sloth  and 
indigestion,"  this  pleasant- faced  director  of  concerts 
and  oratorios,  this  man  of  smiling  look  and  noble 
bearing,  wearied  out  with  the  music  of  the  season, 
lit  rest  and  refreshment  in  a  constant  and  devoted 
study  of  the  higher  music  of  the  heavens.  He  had 
none  to  help  him  but  a  younger  sister,  who  was  un- 
willingly draped  from  the  concert- room  and  the 
theatre  to  less  congenial  pursuits,  and  for  some  time  a 
younger  brother,  who  was  believed  to  play  the  violon- 
cello divinely,  and  who  certainly  could  apply  himself 
with  credit  to  mechanical  pursuits.  With  untiring 
energy  he  worked  out  this  ancient  music  of  the  spl  i 
till  the  world  was  astonished  at  his  success,  lean lini; 
confessed  her  debts  to  his  genius,  and  a  new  era 
dawned  in  the  history  of  science.  He  sprang  into  fame 
almost  at  one  bound,  passed  from  theatre  and  music-room 
to  the  Hall  of  the  Royal  Society,  and  was  saluted  by 
organs  of  public  opinion  as  an  "  extraordinary  man." 
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the  early  life  of  thui  musician  not  much  i*  known 
beyond    the  <-"r<l    i.y    hi*  sister  MM!  fellow - 

( '.ir.» lii..-     Lurr.  •  *h.-l,    written    when 

•he  was  pant  eighty  yean  of  age,  and  twenty  yean 
his  death.     It  wan,  M  she  Btyled   it,  "a   linl  • 

not    intend' 

the  eyes  of  an  a  \\.-rM  i.ut  j.r.  pmvd  i'.,r  her 

iguished  nephew.  Sir  .I«.lm  th. 
A  illiam  Heneliel.     1 

;  story  of  difficulties  overcome  in  the  punn 
knowledge, — difficulties  that  were  then  almost  insuper- 
able,— of  the  devoted  love  with  which  she  helped  to 
smooth  his  path  to  fame,  and  of  the  moral  beauty 
which  ennobled   her  brothers   life.    An  affection  so 

ting  between  brother  and  sister  is  far  from  an 

uncommon   thing  in  the  records  of  mankind,  but  it 

xluced    rich,  r    fruit   Off  shone  with   brighter 

lustre  than  in  the  lives  of  William  Herschel  and  hi- 

sister  Caroli 

\Villiam   !  1, — although  hi-  dropped 

the  name  Frederick    in   England  after  1758,  till   it 
reappeared  in  his  son's  name  in  1792, — the  fourth  of  a 

iy  of  ten  children,  was  born  on  November  15, 
1738.  His  sister,  Caroline  Lucre tia,  the  eighth  of  the 
family,  was  born  on  March  16,  1750.  She  was  thus 
nearly  twelve  yean  his  junior,  an  interval  sufficient  to 
surround  the  elder  of  the  two  with  the  haze  of  romance 
in  the  eyes  of  the  younger.  Between  them  there  was 
a  strong  attachment,  from  the  time  the  little  sister 
could  show  or  express  her  feelings.  From  infancy  to 

_:e  he  was  "the  best  and  dearest  of  brothers"; 
his  son  was  her  pet,  her  dearest  nephew;  and  both 
were  worthy  of  her  affection.  The  dependence  of  a 
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weaker  nature  on  a  stronger  wan  not  the  lxm<l  tint 
unit'-<l  1  M  M  lir«-l«'n^  devotion  to 

acience  and  to  each  ot  1 1  i  'I'll- r.-  \\as  Mum'tliin^  in<»v 
Tln-y  \\.  P-  tin-  two  members  My  in 

whom  genius  and  perseverance  united  to  overcome 
diilirultios.  None  of  the  others  possessed  equal  genius : 
none  of  them  were  gifted  with  the  same  perseverance. 
What  these  two  undertook  they  cli<l  with  intense 
affection  for  each  other,  and  with  a  determination  n»i 
to  be  ba!  ht»re  other-  nml.l  not  he  hlam.,1  had 

submitted  to  defeat.  The  other  memhrrs  <>i  the 
family  that  enter  into  the  story  of  the  lives  of  these 
two  were,  the  elder  brother,  Jacob,  and  the  younger, 
Alexander;  the  one  nearly  four  years  older  than 
William,  and  the  other  seven  years  younger.  Flighty, 

^•Itish.  and  uncertain,  Jacob  was  a  specimen  of 
what  the  eldest  brother  in  a  family  should  not  bo,  Imt 
is  frequently  allowed  to  become  by  indulgent  ;m«l 
foolish  parents.  Of  such  inferior  capacity  to  William 
that  the  latter  mastered  their  French  lessons  in  hall 
the  time  taken  by  Jacob,  he  had  the  power  of 
creating  unhappiness  by  starting  difficulties  at  every- 
thing that  was  done  for  him ;  by  selfishly  insist  ing  on 
travelling  comfortably  by  post,  while  his  father,  with 
an  impaired  constitution,  and  his  brother  William, 
a  fast-growing  and  delicate  lad,  were  content,  for 
economy's  sake,  to  trudge  the  weary  miles  homeward 
on  foot;  by  whipping  his  little  sister,  sixteen  years 
younger  than  himself,  because,  in  her  awkwardness, 
she  did  not  come  up  to  his  lordly  ideas  of  what  a 
tablemaid  should  be  to  a  man  of  his  standing;  by  his 
bad  humour  when  his  beefsteak  was  hard,  or  because 
Caroline  could  not  use  brick -dust  in  cleaning  the  lit  t  N- 


LLA  OF  T  S 

'hey  pnmnannd      There  win  no  love  lout  be- 
tween a  who  coultl  thus  bully  a 
,  and  make  himself  dimgreeable 

all  n. mi- 1.     It  \\.-ul.l  have  been  odd  had  he  not  sown 
in  i  In-  girl's  mind  a  plentiful  crop  of  dislike  or  hatred. 
.  nnicli    n. .  in  age,  wan  leas 

•li-!i  <loes  not  eeem  to  have  been,  at  fit 

more  loved.    Atone  '  seemed  an  i) 

y  wayH  of  Jacob, 

.isi-1  In  -  ••  .I,T.  Hwter,  shy,  small  f 

age,  and  oneduoated  even  in  th«-  family  inheritance*, 
William,  on   tin-   oi :  i.   was   a   family 

'•>  the  girl  nn-1  h«  r  parent*.     When  she  failed  to 
lin.l  1  r  <>n  the  parade-ground  at 

year's  abaenee  from  home,  ai  ned  to  the  house 

to  BOO  thorn  all  seated  at  tabl-  <lear  br 

William  thn  \\   <!  knife  and  fork,  and  ran  to 

welcome,  and  crouched  down  to  mo,  which  made  me 
forgot    all    my   -"i- winces,"     1  ung   sol' 

wm  tli.  a 
the  girl  was  six.    Could  a  m«-r.-  rli.innin/  | 

'•  have  IH-.  n  «lra\\  n.  Of  a  fli  in-  r  !'•  un- 

...ntinn.-l  unim- 
paired through  half  a  century  of  toilsome  and  absorb- 
ing work?  With  mm  h  -liii'culty  the  girl  was  allowed 
to  receive  some  sewing  lessons  at  a  school  where 
r  rank  were  taught  It  was  the  means 
of  intr.M luring  IK  r  to  a  young  lady  who,  as  Mrs. 
Beckedorff,  became  a  lifelong  friend  and  c« 
a  i  \\in.lsor,  an*!  years 

Caroline  was,  as  she  says  herself    th<    Cind.irl 

imily.     - 1  eoold  tin-l  tinir."  she  wrote  in 

1888,  "  fur  improving  myself  in  many  things  I  knew, 
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and  \\  liirh.  after  all.  proved  of  no  use  i  terwards, 

except  what  little  1  knew  of  music,  IMMUL:  j"st  able  to 
play  the  second  violin  of  an  overture  or  easy  quar- 
tette, which    :  took    a   ]>leasure    ill   tear 
me.     N.R. — When    my   nmti,  not     at    home. 
Am. 

The  family,  though  poorly  provided  with  worldly 
goods,  Was  richly  end-u. d  with  mental  i;ifts.  whieh 
had  only  to  be  \vell  lai<l  out  to  l.-a-l  t  >  \\. -alth  and 

I.. mine.      Tin-  f.ith'T.   U::  "liel.  Came  »>f  a  sturdy 

book,    whirh,   alunit   a   Contui  B    his 

l.irtli  nn  January  14,  1707,  escaped  jHTsrcutinn  in 
i  via  by  emigrating  to  Saxony.  Isaac's  father  was 
there  employed  in  the  Royal  gardens  at  DP -sd« -n.  and 
earned  a  name  for  himself  as  a  skilful  landscape 
gardener.  A  passionate  love  «.f  music,  however,  r<>ni 
pelled  the  son  to  forsake  ]\\*  father's  business  of 
gardening,  and  betake  him  to  his  favourite  study 
und'-r  a  hautboy  player  in  th«-  Royal  band  AM-T 
pursuing  the  study  at  Berlin  and  Potsdam,  he  journeyed 
in  1731  to  Hanover,  where  he  became  a  hautboy  play «r 
in  the  Land  of  the  Elector's  Guards,  and  when  h- 
ied  in  the  year  following.  George  n.  was  tin  i, 
Elector  of  Hanover.  To  that  connection  with  Britain 
waa  sometimes  due  our  entanglement  in  the  politk-s 
and  wars  of  the  Continent,  and  the  bringing  a 
of  Hanoverian  soldiers,  perhaps  of  Hessians  also,  to 
defend  this  country  when  threatened  with  invasion 
War  brought  its  troubles  to  the  Herschel 
family.  From  these  troubles  arose  singular  com- 
pensations for  the  advancement  of  science,  the  honour 
of  the  family,  and  the  welfare  of  mankind  On  the 

1  Memoirs,  p.  299. 
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'••r  tho  battle  of  Dettingen  (June  1 
;mdma*t4jr  of  the  Guards,  an  the  father  had  then 
become,  lay  in  a  wet  furrow,  which  aowe«l  in  him  the 
aeeda  of  an  illness  that  never  •  the  rent 

It  spread  a  cloud  of  gloom  over  the  family 
•r  nearly  twenty  yean, 
laaae  Henchel  was  a  man  ligenee,  qualified 

4  her  mm 

!..•  :     pra     -  •    ••     .  .n  house.    Like- 

many  fooliah  fathom,  he  allowed   the  eldest  *> 
USUr|>  his  j.l.ic.     H..I-  .11. 1  In-  hlii.-l.l  .<wr  i-lii. 

ieai'a  hulls  n  ;..irrntiy  »ther, 

•  •nee,  had  also  a  te  in 

Sophia,  who  lived  away  from 

home,  and  whom  1  not  see  till  she  came 

hack  to  bo  n  to  Grieabach,  a  musician  of  com- 

lace  ability  in   the  Guards'  band.    Sophia  was 

then  about  t  -.-  ••,  Caroline  four 

IHT  sis-  s  husband, 

the  married  daughu-r  <ii<l  ii"t   r. main  l..u^  away  : 

Me  wars  '  !v. it   \vhich  .Iinveher 

back  to  li  r*a  IKH; 

i-  a  n.  I  li«-i  .lisiik,  of  childrao  drove  Gar 

Iittl«-    warmth   ««r   all.rti.'ii    \sithiu    tin-    house   to 

and  negl-n   ..ut.si.l.-.      VN'hat    n.-iih- 

i  h.ive  allowed  in  a  well-regulated  family, 

iiiM  was  forced  to  endure,  with  sullen  and  natural 
resentment.  An  elder  brother  and  an  elder  sister  con- 

-•d  the  position  of  household  drudge  good  enough 
for  Caroline,  without  schooling,  and  even  without 
aewing.  While  the  father  and  sons  showed  unusual 
knowledge,  and  even  developed  somewhat  of  genius 
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for  music  this  neglected  girl  was  neither  taught  nor 
allowed  to  sing  a  note.  Her  anchor  of  safety  lay  in 
the  simple  devotion  with  which,  even  then,  she  wor- 
.shipp.,1  "h.-r  beet  and  dearest  of  brothers.  William.' 
Shr  h.-rsrlf  called  it  the  affection  of  "a  well-trained 
puppy-. 1..-  for  its  muster.  In  after  lit'.-  she  showed 
more  regard  !'<>r  h.-r  sister's  son,  George  Griesbach, 
one  of  tin-  D  I  of  George  in. 's  court,  than  sin- 

entertained  for  his  father  or  moth-  r.  llul  h<  r 
affection  for  him  was  lukewarm  com  pan  I  with  the 
intensity  of  its  glow  towards  another  nephew,  the  son 

r   hrother   William,  tin-   distinguished    mathrma- 
tician  and  philosopher,  Sir  John  F.  Herschcl.    Of  the 
latter  she  can  never  sp.-nk   mou^h.  nor   in  ben 
praise  sufficiently  high :  and  deservedly. 

h  was  the  household  William  Herschel  was 
brought  up  in.  It  was,  or  might  have  been,  a  home 
of  genius.  The  father  hod  much  in  him  <>t  music 
and  of  knowledge  generally  to  fit  him  for  the  training 
and  rnc«  nt  of  his  sons.  But  tiny  wen  n"l 

all  r.jimlly  worthy  of  his  regard.  Ill  health,  while 
they  were  still  children,  the  eldest  not  more  thai 
may  have  weakened  his  vital  power  at  the  time  when 
it  was  most  indispensable  for  him  firmly  to  hold  the 
household  helm  and  keep  every  member  in  his  own 
place.  His  wife  was  badly  fitted  to  rule  or  guide 
their  little  community  of  boys  and  girls.  She  had  to 
fight  a  battle  with  privation  and  a  small  income ;  she 
had  to  face  the  hostile  occupation  of  the  country, 
and  the  unscrupulous  exactions  of  invaders.  Driven 
from  pillar  to  post,  she  pampered  some  of  her  sons, 
she  petted  a  favoured  daughter,  and  turned  another 
daughter,  more  deserving  of  affection,  into  a  household 
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slave.    It  was  a  poor  home,  badly  governed,  bat  rich 

was  strangely  overruled  for  the 
and  the   honour  of    her  own 

•  jtfomoirgof  Caroline  Hornch-  1  furnish  the  only 

iro.unt  means,  > 

.ui'l  hard  work  combined  I  u<i  1  iii-.n.  ..n  \. 

her  brother's  fame  was  built    At  the  same  time  they 
have  left  room  for  myths  or  legend*  to  supplement 
fact*  or  to  till  up  :M|     in  ti,,  story  of  the  tint  ha 
his   :  .  it  wan  known  to 

bO   \vn-   unwilling    nr    uii.iMo   to  apply   a 
rem«  is  thus  M,,t  always  easy  to  present 

1 1  ut  h  <  .1  these  early  years.    So  busy  was  she  1 

had  as  many  hours  to  look  in  the  telescope." 


CHAPTER    I! 

i  i.i .  \, 

Till:    ''In  rliiM    is   commonly    suppos..!    t,, 

begin  an-1  «  n<l  .a   school.      It  ii«-illi«-r   lupins   thrjv    nor 
there.      Reading,    writing,   and    aritlmi.-lir    m,i\  . 
and  should,  bo  taught  in  cv<  >ol,  as  tli*    indis- 

pensable fjuipnient  of  a  boy  or  girl  for  tin-   l.iitl. 
of   life.      But  the   real  school   is  the   world   of   liiV, 
howcxvr  wide  or  however  narrow  its  boundaries  may 
be.     EkUTOOndillgl  of  one  kind  or  another  encompass 
child   and  man  alike,  forming  the  outer  and  lar^-r 
school,  in   which    all  are  entered  as   pupils  for 
control,  for  truthfulness,  for  honour,  and  other  often 
i    l>ut  necessary  virtues.     In   the  elnnrntary 
school    for   iva<lin^.  writing,  and    arithmetic,  Carnlim- 
Herschrl  can  scarcrl\-  1..-     ..i-i  ever  t«»  havr  !.«•' n  entered. 

She  was  a  neglected  rhil-l  in  these  respects.  To  a 
woman  o|'  )i-  r  «jnickn«->s  ol'  parts  ;m.|  ralcnlatin^ 
power  the  multiplication  table  continued  to  be  a 
puzzle  throughout  life.  Elementary  learning  was  con- 
•  •d  to  be  of  little  or  no  use  to  a  girl  who  was  to 
attend  her  brother's  whims,  cook  his  dinner,  and  brn<h 
his  clothes.  The  mother,  proud  of  her  sons,  took  no 
thought  of  her  little  daughter,  except  to  reckon  up 
that  the  prl  mi^ht  save  her  a  servant's  wages.  Other 

mothers  have  committed  the  same  blunder  sine*-  ber 

10 
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i  .-.,u;illy  evil  result*.    The  ill  health  of 
father,  and  th.  ir  ntraitcnod  means,  may  help  to  explain 
litth-    -ill.   without  excusing   it. 
Up  to  the  close  of  a  long  life  she  never  ceased  to 
regret  and  reprobate  the  treatment  to  which  the  wan 
•t.-.l    in    rlnl.ih.  mlike    li.-r    youngest 

broil  i-  f  the  blame  for 

neglect  01.   th-ir    .... 

>  I  lee  tod  l>(    \..n      care   and 

..  hi*  lath,  r,  I. ut  for  ever 

iiiurniui.  -1  at  received  too  scanty  an  educa 

though  I,.-  had  the  same  acliooling  we  all  of  u«  had 
h.td  h.-f.-tv  him." 

was   different  with    ln-r    hmthrr    Willifiin. 
Han-  re  wan  at  thai    time  a  garrison  school, 

taught  by  a  capable  teacher.    Master  and  pupil  tin-i 
\\  hat  tli.-  .  >t  li.-r  wanted,  were  a  credit 
ip  in  learning.     All  th.  chiMn  n  were 
in  tli.-  hahit  of  atteii-lin-  this  school,  from  the  age  of 
two  to  fourteen  :  I -MI  ( 'an-liuo  seems  to  have  got  litth 
good  in»n i  it,  and  at  two  or  ev<  years  of  age 

she  would  have  been  m  i   at   h«>m«    un 

UK  it  In -r's  care.    The  teacher  had  HOUK    knowledge  of 

h«-    ini 

parted  U)  William  Herschel  all  he  knew  of  these 
branches.  French  the  boy  also  learned,  as  the  polite 
language  of  the  world  of  civilised  men,  and  the  tongue 
of  th.-  t-nrinirs  nf  hi  and  country.  English  is 

not  mentioned  among  his  acquirements,  although 

r  ..f  II an  \    i    mi  t!i  n  George  u.  of  England: 
but  a  King  who  spoke  in. in!  ^lish  at  Windsor, 

<>r  none  at  all.  would  not  encourage  the  study  of  it 
in  the  garrison  school  at  Hanovti  i  the  German 
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language  did  not  then   rank  high  in  the  estimation 

ings  and   princelings   who   made  a  pretence  to 
literntu iv.     It    was  the  tongue  of  rude  and  ignorant 
boors.      Among  them   French  was  the   language  of 
learning,  literature,  ami  politeness.     William  Hei 
was  too  »|iiick-witted  to  negl'-rt   tin-  laii-ua^.-  «•!'  tin- 
country  he  was  destined  to  look  forward  to  for  j 
mem.       ||.    Krcamc  a  pn-lici- nt    in   KnidMi,  though  at 

bid    it    was  Sometimes    dictionary    I.  uitli 

its  long  Latin  words,  that  cropped  up  in  his  \\ 
pages.    Towards  the  end  of  his  life,  his  mother  tongue, 

ude  language  of  Germany,  as  it  was  then  derm-  1 
became  somewhat  unfamiliar  to  him.      His  Hater  Caro- 

:fter  fifty  years'  residence  in  this  country,  had  (<> 
consult  an  English  dictionary  to  find  or  recover  words 
sufficiently  strong  to  describe  the  objects  of  In  i 
like.    Her  brother,  after  a  longer  residence  in  England, 
found   difficulty   in   carrying    <>n    a    conversation    in 
(lei-man    with    the    Chanc<  llor    of    tin-    I  'niversity    of 
Halle,  who   paid   him   a   vi.sit  at  Slouidi  shortly  I- 
tin-    fl«iv,r    Q|    hi      lii'r;    -All    Jicc'nunts    IV.. in    li 

country  seemed  to  please  him,  although  tin-  (Jcnii.ni 
language  had  become  somewhat  less  i'amiliar  to  his 
ear."  So  the  visitor  wrote.  Both  brother  and  sister 
appear  to  have  felt  as  Caroline  tVlt  when  she  wrote 
in  her  eighty-sixth  year  that  she  was  a  countrywoman 
of  the  Duke  of  Cambridge  and  would  not  be  a 
Hanoverian. 

The  schooldays  of  William  Herschel  ended  at  the 
age  of  fourteen  :  his  ival  education  then  hc^an.  lTnd«-r 
the  careful  instruction  of  his  Father,  he  had  become 
an  excellent  performer  on  the  oboe  and  violin.  Hut 
the  father  had  higher  views  for  a  young  man  of  his 
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ability  than  to  MO  him  enrolled  a*  an  oboint  in  the 

band  of  George  II.'B  Han-         •      ink    That  waa  eaay 

i  wan  merely  the  loweat  round  of  th. 

i-l  not  lea«l  i  lie  eldeat 

lacob,  became  orpuiUt,  at  the  age  of  nineteen, 

in   the  garrison  chapel:  he  cannot  be  aaid  to  have 

:i   the  younger  brother  waa 

than 

1  satisfy  a  t  uagerest  >  the  way  of 

soeeean      ^  ••   i!M>t-   were  we  can 

ilinilv  M6  in  a  fow  glimpflGfi  m  m.  nul  progress  made 
young  bandsman  .im-m.:  i !,.  ,  yearn 

•in,  it  HecmH,  wore  of U  i  iiieed 

to    take    part    as   M.|.»    jM-rfnriiuTs    in   c..nr.-rts    at    tin- 

Electoral  court     Ke«  m  <>f  thomumc  followed 

on  their  return  home.     But  the  u  was  varied 

iiiloflophical  and  scientific  talk,  which  frequently 
laste<l  all  ni-ht      What  waa  the  cause  of  this  unusual 
i'i«-  in   a  musician's  life  we  are  not  informed. 
But  among  the  subjects  of  discussion  were  astronomy 
an-1  inrrlianii •-.  \\  he  taste  for  these  studies  waa 

awakened  or  not  by  what  they  saw  and  heard  at  th-- 
court  festivities.  William  Herschel  himself  showed  a 

••<l  turn  towards  the  invention  and  making  of 
mechanical  appliances,  simple  things  it  might  b 
the  first  appearance  above  grou: »- 1  ••  f  what  waa  destined 
to  be  a  rich  harvest    Encouraged  by  his  father,  he 
persevered  in  ezn  his  skill.    Long  years  a 

wards,  the  elements  of  mechanical  skill  which  were 
thus  fostered,  developed  into  the  works  which  enabled 
him  to  search  the  depths  of  space  for  its  innumerable 

Another   subject  which    Isaac   Herschel  waa   not 
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of,  and  seems  to  have  taught  SOUK    <>i    his 
chiMr.-n,  was   a  knowledge  of   tho   starry   hea\.n 
Caroline,   who  enjoyed   little   of    h«-r    intiriu    i'atli.i  s 
instruction    an-1    ^ui.Iann-,    was    sometim.'x    tan-lit    1 . y 

liini  to  recognise  stars  and  constellations  in  tli<  r].>u<! 
leas  nights;  but  the  teaching  tin -n  -iven  was  not  seed 

iVH  on  a  good  soil.    With  William  it  was  <litr.-r.-nt. 
He  was  of  an  age  and  a  disposition  to  be  fascinated 
by  the  subject,  and  the  golden  hopes  which  ih<    M 
at   that   time    held  out  to  astronomers   must    have 
colour' -1  th«*  dreams  of  many  a  youthful  star-gazer. 

r.riti>h  Government  offered  a  great  reward  for 
the  best  means  of  finding  the  longitude  of  a  ships 
place  at  sea.  A  clockmaker  mi^ht  solve  the  proMnn 
by  ingenious  contrivances,  and  win  the  reward ;  or 
an  astronomer,  by  more  refined  and  more  subtle 
methods,  might  furnish  the  sailor  with  knowledge 
and  safety,  and  carry  off  the  prize.  William  Herschel 
was  a  boy  of  thirteen  when  a  young  mathematics  an. 

t  self-taught,  was  appointed  to  a  chair 
in  the  Hanoverian  Uni\'-r.-ii y  of  Gottingen,  not 
forty  miles  from  the  town  of  Hanover.1  It  was  John 
Tobias  Mayer,  who  taught  there  from  1751  till  his 
death  in  1762,  and  whose  widow  got  three  thousand 
pounds  of  the  reward  for  the  solution  he  left  behiml 
him  of  the  problem  of  the  longitude.  It  is  probable 
enough  that  the  name  of  this  famous  astronomer, 
with  whose  writings  Herschel  became  familiar  in 

1  The  favour  with  which  Gottingen  was  regarded  by  George  n.,  who 
founded  both  University  and  Observatory,  could  not  fail  to  exercise  an 
influence  on  Herschel  and  his  father.  In  17.v'.  tin-  King  present^!  tin- 
Observatory  with  a  mural  quadrant  of  six  feet  radius,  made  by  Bird 
of  London. 
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yearn,  was  of  com  moo  occurrence  in  the  talk* 

limn-  lik.-ly,  for  other 

Another  astronomer,  afterwards  a  f 

-If  a  name  in  the  scientific 
1,  Sehroeter,  «»f  t!,.-  Observa  I.i  lien  thai,  in 

the  l)ur!.\  <>f  Bremen,  about  twenty  miles  from  Hano- 
Olbera  and  I  _',  two  of  the  astronomers  who 

wards  undertook  t-  llerschel  in  the  dis- 

covery of  planets,  belonged  to  the  same  nei-M-  -urhood. 
There  was  at  that  time  something   in    the  air   of 
Hanover  and  its  neighbourhood  that  turned  the  eyes 
»ung  men  of  genius  to  the  stars.    It  is  i 

.Us  of  the  sciences  so  eminent 
as  Newton,  Leibnitz,  and  Euler  entered  freely 
the  talks  between  the  father  and  his  two  eldest  boys. 
Jacob  preferred  sleep  to  talk.  William  never  grew 
;  ilk  on  men  and  subjects  so  attractive.  He  was 
surrounded  by  living  and  famous  astronomers.  '! 

aii-l  fame  served,  probably,  to  nurse  in  him  th* • 
spark  of  science  tha  t  !  :htedorci 

The  prospect  of  war   \\iih    1  Vance  in   1755  gave 
Herschel  an  opportui  d  i  t  i  ng  the  country  of  his 

dreams,  England.    Discontent  was  i  ur  large 

towns ;  incapacity  was  still  more  rife  in  the  army  and 
navy.  It  was  the  age  of  Admiral  Byng,  of  Lord 
George  Sackville,  and  of  the  Duke  of  Cumberland. 
The  French  king  was  known  to  be  planning,  and  was 
lik>  ly  to  carry  into  effect,  a  descent  on  the  English 
coast  In  April  it  was  supposed  the  storm  \\ 

land,  for  that  island  was  so  defenceless 
that  ten  thousand  troops  might  walk  from  one  en 
it  to  the  otht  i      In  October  it  was  reported  that  a 
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flotilla  of  flat-bottomed  boats  was  assembled  at  Dunkirk 
to  transport  an  army  to  the  English  mast.    The  sp. •< MI 

latioiis  of  politicians  |  f;io  .1  \vitli.  "  If  n<»  rYenrli 

!  .ii..nnced   !.\     ..in.-  nl'  tin-in 

r.-imra!.    ;m.i    lli.-    n.-itimi    dn>ll.       Ill    .March    <•!'    tin-    Inl- 

ng  year  "tin-  Kiu.i:  imtiii.-.l  tin-  invasion  to  both 
M,  nn<l  his  having  i  Icssians.    There  were 

some  dislikes  expressed  to  tin-  latter:  hut,  in  general, 
fear  preponderated  so  much  tliai  ih<  cry  was  for 
Hanoverians  too."  Hanoverian  <  •  Mirers  were  even  pre- 
fenvd  t<»  tin-  native  l.nrn.  I'.nt  the  cynics  of  London 
l:iu<_di.d.  invented,  and  lied.  "They  said  that  the 
niidit  tlio  Hanover  troops  were  voted,  George  11 
i'«  i  his  German  cook,  and  said, '  Get  me  a  very  good 
supper;  get  me  all  de  varieties:  I  don't  mind  ex- 
pense.'" Exquisites,  like  Walpole,  were  wondering 
where  their  foreign  defenders  would  be  encamped.  1 1 
the  Hanoverians  should  be  stationed  at  Hounslnw, 
"  Strawberry  Hill  would  become  an  inn,  and  all  the 
misses  would  breakfast  there,  to  go  and  see  the 
camp !  "  1  Even  in  George  Townshend's  "  admirable  " 
cartoon,  "  which  so  diverted  the  town,"  "  the  Hano- 
verian drummer,  Ellis,"  "  though  the  least  like,  was  a 
leading  feature."  Instead  of  fighting,  Englishmen  were 
sneering  or  laughing. 

It  was  in  these  days  of  fear  and  threatened  invasion 
that  the  King's  Hanoverian  Guards  were  ordered  to 
England.2  Isaac  Herechel  and  his  two  sons,  Jacob  and 


1  Walpole,  LcUcn,  iii.  109,  164,  165,  206,  209,  217. 

'"Towards  the  end  of  the  year  1755,"  Caroline  Herechel  says 
(p.  8).  This  does  not  seem  to  be  correct  Horace  Wattle's  Lclter$ 
would  lead  a  reader  to  place  it  several  months  later,  in  1 756.  Neither  she 
nor  her  brother  seems  to  hare  been  sore  of  the  date.  (Memoirs,  p.  21 8. ) 


VISIT    TO    KN'il.AND  17 

the  band  of  the  regiment.     Whether 
iiudow   Heath    and    annoyed 
>  unknown ;  but  for  a  whole 
year  they  remained  in  England,  till  appan 

I    by  the  French  rendered  t 

pivs,-M,r   mcvs>ary   at    limn.-.      Tli.  r-     w.is   M    iSfMfal 

.eland  except  by  a  fluto-playcr,  who  aaw  the  com- 

forta  of  the  land,  and  cauie  back  a  year  later  to  make 

i  himself  famous  in  the  artu  of  peace,  and  to  give 

Walpole  a  chance  of  handing  down  to  posten 

Letter*  the  wondn    .  \<  itcd,  even  amon^   i'll« -rs  and 

earnest  luK  \Villiain  1I< rschel. 

'I'll--  .1  the  musician  carried  home  with   him 

was    a   co]  Essay    con- 

0mHM0    Ht'i,fH'     I   n*l' i'*'«  ml  in</t    "ii    \\hirli    !„•    -p.  nt 

liis  pay  as   1  .  spare.     His  brother 

Jacob  took  back  some  English  goods  and  some  tin* 

Catt'lin*   II-  iMh.  1  is  ,,i  ih.tt  ha-i  it  not  been 

for  the   war  troubles,  in   which   Hanover  was  now 

ission  between  iailu-r  and  son  to  continue  till 
il  application  to  practice,  her  brother  would  have 
i    proof  of   his   invent i\v   ^. -nius  long  bef<>: 
revealed  itself,  in   tli*    thins  --sixth   year  of  his  age. 
I  ..i'  this   kin«l  ai't.-r  th<-  t-vmt  are  not  un- 
ronuiiMi),  I.IK   tli.  y  may  be  as  groundless  as  they  are 
^ced  watt  sown  in   lierschel's  miml  by  an 
.  nli^'hi.-ii. -i    i  A  as  a  great    admii- 

nd  had  some  knowledge  of  that  science." 

is  also  encouraged  by  him  t 
iml  on  mechanical  contrivances,  of  which  one  took 
an  especial  hold  on  his  sister's  chiMi.sh  min.i  -  a  neatly 
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turned  4-inch  globe,  upon  winch  t ho  equator  and  eel ij»t  it- 
were  engraved."  But  it  was  from  a  passionate  devotion 
to  music  that  the  father  loci.  l.mir  an<l  money 

for  his  two  sons.  He  seems  just  to  have  missul  ili;it 
aim  with  the  flighty  .lacoh;  '  it  is  pardonable  to  doubt 
that  he  could  ever  have  attained  it  with  the  staid  and 
persevering  William.  Neither  of  tln-m  had  in  him  the 
making  of  a  Handel,  who  was  then,  and  had  long  been, 
the  ornament  of  the  English  and  Hanoverian  court, 
and  of  whom  tin-  aspiring  father  could  not  fail  to  be 
always  thinking. 

A  greater  check  to  progress  than  war  or  poverty 
was  the  moth,  is  dislike  of  learning.  She  was 
ivso lvr.1  that,  in  sj»itr  <»f  h«T  hushaml's  wish  to 
educate  Caroline,  nothing  should  be  taught  the  girl 
but  what  might  prove  useful  to  her  as  a  household 
drudge.  She  would  not  allow  her  to  learn  French; 
she  relaxed  so  far  as  to  send  her  for  two  or  llm •<• 
months  to  a  sewing  school  to  be  taught  to  mak.  house- 
hold linen,  to  which  the  girl  added,  out  of  her  own 
ingenuity,  the  making  of  bags  and  sword-knots  for  h.-r 
brothers' splendour  at  concerts,  before  she  knew  how 
ake  caps  and  furbelowa  The  mother  made  no 
concealment  of  her  reason  for  this  unjust  and  narrow- 
minded  treatment  of  her  daughter.  Referring  to  later 
troubles  in  which  her  own  folly  involved  the  family, 
she  laid  the  blann  when-  it  had  no  right  to  li«  It 
was  her  certain  belief  that  William  would  have  re- 
turned to  his  country,  and  Jacob  would  not  have 
looked  so  high,  if  they  had  had  a  little  less  learning." 
"  There  is  a  great  simplicity  in  the  character  of  this 
•u,"  the  physician  of  George  iv.  wrote  of  tin 
1  Barney,  History  of  Music,  iv.  603.  Sec  inf.-- 
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Hanoverians,  when  ho  accompanied  that  King  on 
to  il,-  Electorate   i:  Perlwp*  II 

inothi-r  wa.s    tin    .-\aijij.l.-   nf    thi>    -n  ;it   -nnj.li.-^;.     n.: 

J.I. li-       ! 

of  exceeding  bitterness  to  William  Herscbel  and  hi- 

akter.    There  can  be  little  doubt  that  both  of  them 

the  blame  of  great  mistakes  committed, 

and  grave  responsibilities  incurred ,  which  darkened  her 

UOH'M  fut  t;  Possibly  it  had  something  to  do 

the  difficulty  he  had,  as  ho  approached  i  M.  :h 

year,  in  drawing  up  an  autobiography,  an  ho  wished  to 
himself  much  at  a  loss  for  the  dates 
i.  or  oven  the  year,  when  ho  first  arrived 
in  England  with  his  brother  Jacob."    The  work  was 
handed  over  to  Caroline,  who  undertook  it  with  th<> 
"proviso  not  to  criticise  on  my  telling    my  >t< 

own  way."  li< T  youngest  brotl 
scapegrace  of  the  family,  was  under  three  years 
of  age  when  those  sorrowful  passages  occurred  in 
i.sehold  history.  When  past  seventy  he  was 
as  hard  to  deal  with  as  in  his  teens.  "  Let  mo  touch  on 
what  topic  I  would,"  she  writes,  "  he  maintained  tin- 
contrary,  which  I  soon  saw  was  done  merely  because 
he  would  allow  no  one  to  know  anything  but  himself." 
There  were  two  strains  in  this  largo  family,  as 
there  are  in  many  others,  one  tending  downwards, 
annth.  r  soaring  upwards,  and  tin-  iWiu.  r  i>  usually 
a  grief  to  the  1.  lacob,  Dietrich,  and  Sophia 

represented  the  one:     William.  Camlm,-,   and.   in    .i 
lesser  degree,  Alexander  represented  ih- 
"iily   one  who  made    a    fortune    was  William,  and 
th*     one    who    got   a  larger  share  of    it  than  any 
"i"   the  others,  even    than    Caroline  and   Alexander, 
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who  helped   him    to   make    it,   was   the   so 

Family  histories  are  strange  tiling-  '  Ami 
yet  Caroline  at  seventy-tight  years  of  age  says  to 
li«T  in-j.lirw.  \VhM,\,r  says  too  muck  of  me  says 
too  littU  of  your  /  and  can  only  cause  DM 

uneasiness.1    whilr     l)i«irirli     never    believed    he    got 
]>lay  for  him.M-lf   from  parent,  brother,  or 
sister. 

ISee  William    Hcrscbel'8    will,    Gentleman's    Magazine,   vol. 
Dietrich  got  £2000,  but  Alexander  and  Caroline  got  £100  a  year  each. 
As  things  went  in  those  days,  the  undeserving  fared  far  better  than  the 
really  deserving. 


•  ii  \ri  1:1:    in 

FROM  icf  and  guarded  indications  givi-n  I 

MSter  Cm  khen   a  child  of  s^vm.  .silting  <>i»   tin.- 

oater  doorstep  and  \\  all  that  took  place  with 

the  wondering  eyes  of  childhood;  from  h«  r  picture  of 
the  mourning  mother,  and  the  parcel  which  she  CH 
containing  her  son's  accoutrements;   from   1 

••  disguised  brother  stealing  past,  an«I  iY..m  the 
ncntion  his  name,  it  is  plain  that 
William  11*  rsrh*  1   was  smuggled  out  of  Ha 
the  summer  of  1757.     What  we  mi^ht  call  the  con- 

!i   in    full  foro-   in   t«»wii  an«l   mi; 
to  supply    the    beat*  I    < 'uni!- 1 1  .IP!    with 

recruits,     r.m    !!•  i-.-h  1   was  a  soldier,  and  was  run 
til--  colours.     He  was  of  a  weak  I  \ 
constitution, ; 

ships   of  a   soMirr's   lif^.     So   his   mother  said   and, 

perhaps,    also    thought      For    three    months    both 

Hanover  and  England  had  been  expecting  somet 

to  happen  in   the  war  with   France.     The  Duke  of 

Cumberland,  of  Culloden  fame,  foun<l  it  necessary  to 

go  abroad  to  "  take  command  of  the  army  of  observa- 

But  so  ill  was  he  likr-1  in  Kn^lan<l  that   though 

hum  was  beat,  none  would  list"    The  soldiers 

-  command  in  Hanover,  and  a  motley  crew 
n 
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they  seem  to  have  been,  appear  to  have  viewed  his 

ahility  as  cynic-ally  iw  it  was  vi«-\\v.l  in  Kngland. 
••  \\Y  linir"  Horace  Walpolo  writ.-s.  -  that  tin-  French 
have  recalled  their  ^rccn  troops,  \vhich  In. I  .-idxaneed 

and  have  ^. m  their  uidrst  regiments  ag 
th.-   Duke.       Twelve  tor,  he  says:     Thi.s  i 

the  sole  uneasiness  at  Kensington;   they  kn..\\    the 

mity  of  the  Kr.-nrli  to  the  Duke.  ;ui'l  think  that 
by  this  time  th  ,  have  l»-,-n  an  action:  the 

suspense  is  not  pleasant."  Five  weeks  later  came  the 
news,  "We  are  in  a  piteous  way!  The  French  have 
passed  the  Weser,  and  a  courier  brought  word  yester- 
day that  the  Duke  was  marching  towards  them  ;  and 
within  five  miles:  by  thi^  time  his  fate  is  decided." 

,:iorc,  an-1  tidings  came  that  "the  Fi 
attacked  the  Duke  for  three  days  together,  and  at  last 

ird  him:  I  find  it  is  called  at  Kensington  an 
encounter  of  fourteen  squadrons."  It  took  place  at 
Hastenbeck  near  Hameln,  on  the  Weser,  the  scene  of 
the  Pied  Piper's  exploit.  Whether  an  encounter  or  a 
battle,  it  was  fatal  to  the  reputation  of  the  Duk» -,  and 
the  English  officers  he  had  with  him  ;  and  it  was  fatal 
to  Hanover,  which  from  first  to  last  paid  more  than 
two  millions  sterling  to  the  victors.  Above  all,  it  was 
fatal  to  William  Herschel's  soldiering ;  for  years  also 
it  was  fatal  to  his  prospects  in  life,  and  to  his  peace  of 
mind  as  well  as  his  sister's;  but,  at  last,  it  was  the 
beginning  of  his  endless  fame.  We  can  almost 
sympathise  with  a  deserter  from  such  a  general, 
especially  when  he  fled  to  his  own  King  for  pro- 
tection, not  to  the  enemies  of  his  country. 

An   anxious   and   far   from   sensible    mother    took 
steps   to  save  her  delicate  son.     The   French   were 
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f   twenty  miles  to  the  tooth  of  the  town ;  the 

roads  were  so  bad   that  even  a  King's  oou< 

years  later,  drawn  by  eight  horses,  could  not  make 

i  linger  stage  than  five  miles;   an  invading  army 

unit l.i  move  more  *1  The  north  road  towards 

the  sea  was  ele.-i  o  enemy:    and  the  German 

•st*   extended    no    farther   than    the  palace  at 

••nhansen,  about  a  mile  and  a  half  from    tin- 

A  illiain    I  i 

yed  along  the  Bremen  road,  and  at  last 

••  way  to  Hamburg,  to  \vhich  his  trunk  was 

sent  after  him.     In  th<-  following  year  ho  appears  to 

have  crossed  the  sea  to   England.     Obscurity   then 

ugitive's  wanderings  for  nearly  ten  years, 

or  six  pages  of  sorrowful  <l*t  uU  are  torn* 

his  sister's  journal  at  •   t  !„• 

wanderer  is  lost  in  darkness.    More  is  toM  l>y  her  of 

ings  and  going* 

an. I  ungenerous  treatment  oi  m  of  the  brother 

u  she  worslt  We  could  have  taken  less  of 

Jacob,  an.l  in-!-.-  «.f  William,— "the  best  and  dearest  of 
icrs," — as  the  circumstances  manifestly  required. 
he  lapse  of  seventy  years  Caroline  H creche  1 
y  as  she  <li<!  at  tirst  the  unpleasantness  of 
iier's  flight  from  Hanover.    On  his  return  as 
ng's  messenger  in  1786,  bearing  a  King's  present 
to  the   University  of  Gottingen,  the  editor  of   th-- 
iigen  Mitgazine  of  Science  and  Literature  got 
him  some  particulars  of  his  early  lif<>,  \\ !. 
•  I  have  been  bett  had  not  furni.slu^l. 

my   lift. •• -nth  yrar.     ho  wrote,  "I    mlist«'<l   in   mil 
service,  only  remaining  in  the  army,  however,  until  I 
reached  my  nineteenth  year,  wh<  n    I  resigned,  and 
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went  <i\vr  to  England."1  Ilt-rsclid's  i'rirnds  did  not 
kn<>w  how  to  gloss  ovt  i  this  unhappy  passage  in  his 
What  they  said  in  England  \\a>  M  \vi«l«-  <»f  thr 
reality  as  what  In*  unl'ortunat.-ly  said  of  himself— 
"Unable,  however,  long  to  endure  tin-  drudgny  of 
such  a  situation,  and  conscious  of  superior  pr.>ii« 
in  his  art,  he  determined  on  <niittii);_;  th«-  iv<_rini,  nt , ' 
and  arrived  in  Kn^land  in  tin-  « nd  <>!'  17.")7.  This  is 
not  a  barefaced  statement  of  nut  ruth,  like  the  resigna- 
tion of  his  position  in  the  band.2  But  the  moth  IT'S 
foolishness  was  singularly  <>v« -i -nil. -d  for  good. 

Of  William  I  Irrschel's  wanderings  after  escaping  from 
the  beaten  army  of  Cumberland  the  pa^«  s  that  arc  torn 
out  of  his  sister's  journal  would  probably  have  g 
information,  but  it  is  not  till  two  years  ha\ •«•  passed 
that  we  again  hear  of  him.  He  was  then  in  Knidand, 
along  with  his  eldest  brother,  Jacob.  On  Jacob's  n-t  urn 
home  in  the  end  of  1759,  William  ivmainrd  lu-hiud, 
studying  apparently  the  theory  of  music.  Many  of 
his  letters  to  Jacob  on  that  subject  were  written  in 
Kurdish,  a  proof  apparently  that  his  ,,iind  \VMS  mad.- 
up  not  to  seek  his  fortunes  els'-wln-n-.  I'W  fivcy.ai 
he  again  almost  disappears  from  view,  till  In-  r 
on  a  short  visit  to  his  Hanover  home  in  the  s]»rin^  of 
1764,  to  the  joy  of  his  family,  especially  of  his  father, 
then  an  invalid,  and  of  his  youn^  sister,  Caroline. 
In  the  interval  his  musical  ability  obtained  for  him  in 
his  adopted  country  the  post  of  bandmaster  to  a  r«  iri- 
ment,  stationed  in  one  of  the  northern  counties,  said 
to  have  been  the  Durham  Militia.  The  Earl  of 
Darlington  is  said  to  have  selected  him  "to  super- 

1  Quoted  in  Holden'a  Lift  and  Works  of  William  Iferscful,  p.  4. 
1  Gentleman's  Magazine,  vol.  xcii.  (1822). 
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intend  and  instruct  a  military  hand 

lemao  in  th-  mnfyd   Durham.     A 
engagement  ended,  he  spent  several  yean  in  Leeds, 

it   he    had    be* 

officers  and  men  would  soon  discover  from 

language  and  bearing  lio  wan,  and  seems  to 

have  remained,  a  mystery  for  yearn.     In   r, »;  I  he  was 

nwidiiu'   in    Leeds,  an-1   \\.-nt  from  \vn  on  a 

Towards  the  end 

<i5  he  became  organist  of  a  church  in  Halifax, 
re  he  applied    himself  to  the    study   « 
Italian,   and   mathfiimtica.      Music    ho    continued   to 
cultivate  as  his  profession  in  lifV  <l.  -so  years 

•  •I    \s  : 

South*  stories  from  Doncaster 

presents  Herschel,  tho  astronomer,  to  have  be< 
1760,  "only  a  few  nmntl  inland,  an-1  y«-t  "  able 

to  speak  "English  as  well  as  a  Mill,  r 

organist  of  Doncastor,  who  lived  in  a  two-roomed 
cottage,  but  had  a  collection  of  classical  English  works, 

UT:IIII.-    :ir.|U:iint.-«l     with     him     thn-u^h    an    "llir.-r    «.f 

iMirhain  Mi!  .1  that   1  > i s  engagement  w i 1 1 1 

nient  WHN  ••only  i'n-iu    ni-.nth  to  month 

urged  him  to  1<  i\  -  1 1  1  take  up  his  alxxl<-  in  t  h.- 

'  I  >ut  and  a  ben,"  which  ho  did.    Swift  is  alono  men- 
tioned as  the  English  author  Herschel  preferred  to 
read,  whirl  i.  though  it  be  consistent  with  tho  list  of 
given  by  his  sister,  is  not  altogether 
ictory  evidence  of  th«*  authenticity  of  Sout! 
story,     but,  be  that  as  it  may,  Miller  was  thus  cut 
to  be  called  his  "earliest  acquaintance"  in  England, 
itinl  (••  -rtainly  his  best  friend,  if  it  be  true  that  he  en- 
1  Ttu  Doctor,  ii.  251,  from  Miller's  DonauUr  (1804),  p.  !«. 
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igad  1 1<  i  (hoi  to  apply  for  the  organist's  pirn  in 
Halifax.  But  Miss  Herwli.-!  in  1822  speaks  of  Mr 
I iu  1  iimn  from  Leeds,  the  grandson  of  my  1 -P. HUT'S 
earliest  ar«|uaintanc«'  in  this  country,"1  and  trlls  us 
that  in  ITti!  h-  paid  th-'in  in  llano\vra  l'«  Tt  ni-lit  's 

forkahin  <\\  IMT«-  in-  HUM  1)0  left 
for  Holm- thin-)."     Tin-  organist's  ]  Halifax  doaq 

not  dat-  bom   I7«;n.  l.ut   IY..H,   I7i;:,      Th.    Ino 

•  m-i.'H  between  S( »ut  hry's  stm  'amlim-  IhTsehrl's 

are  too  serious  to  a  How  us  to  accept  his  reman  of  the 
means  by  which  the  organist's  place  at  Mali  lax  was 
-lined  in  or  about  1760  as  true  of  "Herschel  the 
astronomer."  It  is  known  that  his  brother  Jacob  was 

-land  for  two  years  about  1759. 
While  n  sident  in  Halifax,  Herschel  appears  to  have 
paid  a  visit  to  Italy,  the  ancient  land  of  poetry  and 
astronomy.  Our  authority  for  this  is  Niemeyer,  Chan- 
cellor of  the  University  of  Halle,  who  visited  Her 
at  Slough  shortly  before  his  death,  and  seems  to  have 
received  the  details  of  the  journey  from  his  own  lips. 
\V  1 1 1  -n  he  reached  Genoa  on  his  way  home,  he  found  h  i  i  n  - 
self  short  of  money  to  meet  expenses.  He  had  gone  to 
Italy  to  "  improve  himself  in  his  profession  of  music  "  ; 
and  he  put  his  improvement  to  use  "by  an  original 
kind  of  concert  he  gave  in  that  town,  in  which  h«- 
played  on  the  harp  and  on  two  horns  fastened  on  his 
shoulders  at  the  same  time."  He  procured  th.  money 
he  needed,  and,  had  he  not  been  proud  of  his  youth- 
ful success  as  a  musician,  would  not  have  told  the 
story,  fifty  years  after,  to  his  learned  and  distinguished 
visitor,  as  either  he  or  his  sister  Caroline  must 
have  done.  Her  Memoirs  contain  no  information  on 

1  Memoirs,  pp.  137,  326. 
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this  tour  and  concert    Her  brother  William  aeenm  to 

have  at  that  tiino  fallen  enti  life,  and 

to  ba  education,  to  become  A  houflo- 

hoi. I  .Irudgeand  the  alav<-  -.f  I.-T  I  .other  Jacob.    Bat 

itihed  a  •   waa 

y  depressing,  acorned  to  be  the  one  or 

In    fit.-    l "..!•  ,«;,    Will 

he  became  a  teach,  r 

nf  til,-  <k-t.i-,.n  Chapel  v  yean  after, 

obacurity  again  settle**  on  ires.     All 

that  Caroline  recordji  IB  that  Jacob  joint •<!  hi.s  brother 

tii   and  showed  the  same  flightinesa  of  dispoai- 

l»iv\  ioiisly    s,-.-n    in    his 

cham  To  apeak  of  William  as  w.  11   known  in  Un- 

it h  waa  then  famous,  or  among 
tii--  learned  men  and  physicians  hy  whom  the  town 
waa  frequented,  IB  to  people  ; 

of  wh.it  wo  think  should  liave  been   hut  waa  not     1I<- 
waalittl.-  known  there  or  elsewhere,  till  he  took  the 

1  by  storm  .  hut  at  tint  jn-ri.*.!  ,  \,  nt>  wen  t. 
place  in  Bath  which  help* 
tain  <>f  'l.iiknesa  off  his   lii',-  in    1772.     He  was  • 

eara  of  age. 

musical  director  of  Bnth   in   those  days  waa 
LiinVy,  whose  daughter  Eliza)  the  age  of  twelve 

years,  waa  brought  forward  publicly  at  the  Rooms, 
where  she  so  charmed  the  company  !.\-  h<  r  taste  and 
execution"  as  a  singer,  that  she  at  once  received  the 
name  of  the  Siren.  Two  years  later  she  got  a  more 
attractive  name,  and  waa  called  the  Angel.  1 1 
took  place  in  the  very  year  Herschel  came  to  Bath. 
!  o  she  was  seventeen  she  had  turned  the  heads 
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of  all  the  young  nn-n   l»y   hrr  In-auty  and 

m.-iiU.     Offer  after  offer  was  hand.  hut 

•»»  was  giv.-n  l.y  li.-i-  I'ath.T.  for  reasons  not 

en  di  table  to  him,  to  a  suitor  very  much  older  than  she 

hnt  immensely  wealthy.  With  difficulty  tin 
was  persuaded  to  agree  to  the  match.  Six  \v  i  1  1  1<  1  1  «  \\ 
fp'in  all  public  en-a^eiuents.  :tn«l  nothing  \vas  talked 
of  in  I'.uth  hut  tli.-  ap{.i-....cliiii-  wedding.  \Vliil.-  the 
town  was  in  this  state  of  expectation,  William  Herschcl, 
M-ring  that  great  prizes  were  in  prospect  for  attractive 
singers,  bethought  himself  «.l'  his  sistrr  Caroline,  tlu-n 
two  or  three  years  older  than  Miss  Linley.  He  proposed 
that  she  should  join  him  at  Bath,  after  receiving  lessons 
from  their  eldest  brother,  Jacob,  in  the  hope  that  she 
iiii^ht  become  a  useful  singer  for  his  winter  concerts 
and  oratorios."  Should  the  experiment  not  succeed, 
he  promised  to  brin^  her  back  to  Hanover  at  the  end 
of  two  years.  Evidently  Jacob  —  h<  (  ribed  as 

'brilliant"  —  had  been  a  failure  in  Bath.  A  bully, 
such  as  he  was,  could  not  help  fe.-lin^  that  it  was  a 
reflection  on  him  to  suggest  she  mi^ht  sucr-ccd  \\hnv 
he  had  failed.  Without  ever  lii-arin^  tin-  urirl  MULT. 
he  "turned  the  whole  scheme  into  ri<lieul<  .  I  nit  ^h« 
resented  his  conduct  "by  taking  every  opportunity 
wh<  11  all  wt  re  from  home  to  imitate,  with  a  gag  be- 
tween my  teeth,  the  solo  parts  of  concertos,  sfiake  and 
all,  such  as  I  had  heard  them  play  on  the  violin  ;  in 
consequence  I  had  gained  a  tolerable  execution  before 
I  knew  how  to  sing."  The  cruelty  or  stupidity  of  th< 
eldest  brother  had  no  effect  on  William,  except  to 
deepen  his  determination  to  make  this  experiment. 

Meanwhile,  strange  things  were  happening  at  Bath. 
Miss  Linley's  admirer  threw  up  his  engagement,  and, 
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aa  oompensat  itlier  a  thousand  pounds 

lie  low  -  ^rvice*  at  concert*.     It  was  an 

.  n.in.  ntl\     .liscr,  hosines*  all   FOUi  '     th. 

want  admirers,  especially 
v  which  -d  to  Bath  in  1771.    Two  « 

members  were   Richard   Brinaley  Sheridan   and   hi- 
.  Charles,  buth  «.f  them  aa  poor  aa  their 
AS  foolishly  proud,  though  *ith 
better  reason.     Tho  girl  preferred    I  an<l   in 

that  ahowed  her  good  sense.    Bat  she  was  said  to  be 
-  .  th..r,.u-h  .1  r  •  she  was  at  the  same  tm.« 

-i\in-   Charl.^  t  i.-m-l   ho  was  the  favoured 

Li  \\ii\g  that  IUT  fathrr'ncoiuicnt  to 

rriagewith  Kichnrd  would  be  refused,  she  eloped 
and  was  placed  by  him  in  a  con- 
r.mu-ht    hack    hy    IP  r  she  was  ma 

ulr  this  comedy 

was  proceeding  at  ]  1  made  a  brief  run 

across  t<*  n   April    1772,   and  returned  for 

M.  i-  in  August  He  was  able  to  settle  a  small 
annuity  on  his  mother  in  compensation  for  the  loss 
Caroline's  removal  would  entail  on  the  housr 

I'-is.  If  to  be  her  mot  lave,  to  be  bought 

and  sold.     Afu?r  a  journey  of  ton  days,  they  reached 
London  on  th*  -juth  of  August,  when'.  the  shops 

were  lighted  up,  th.  to  see  all  that  was  to  be 

seen,  of   which    sh<-   -<nl\    n-inembered  the  opticians' 
•hope,  for  she  did  not  think  tl  '^edatan 

1  '  Mrm.  SberiiUn  U  with  tu,"  Hannah  More  writes  to  bar  filter  at 
Bristol  in  1778,  •' and  her  htuband  comet  down  on  ereaingk  I  find  I 
hare  mi* taken  this  lady  ;  the  U  unaffected  and  aenaible  ;  oonraraat  and 
nad»  wctmnely  well,  and  writat  prettily."  Mra.  Sheridan  wa.  nine  or 
ten  yean  younger  than  Hannah  Morr. 
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She  came  to  England  to  be  a  pul.lic  singer,  she  begins 
r  work  by  a  few  lessons  on  optical  instruments  in 
the  shop  windows  of  London,     llirsclul  had  by  that 
time  evidr  tered  on  the  race   for  fame.      Ili^ 

sister  was  twenty-two  years  of  age. 

Fourteen  years  after,  when  she  had  become  a  c<  !• 
brity  in  all  the  observatories  of  Europe,  at  the  Royal 
Society,  and  in  the  palace  at  Windsor,  she  is  thus 
described    by  a    young    woman,  who  was    then    as 
famous  for  h-  i  p«  n  as  Caroline  became  for  her  eon 
finder.    "Sh«-  is  very  little,"  the  authoress  of  Evelina 
writ.-s,  "  \i-ry  gentle,  very  modest, and  very  ingenuo 
and  her  manners  are  those  of  a  person  iinli.u  kn<\(  «l 
and  unawed  by  the  world,  yet  desirous  to  meet  and 
to  return  its  smiles.     I  love  not  the  philosophy  thai 
braves  it.     This  brother  and  sister  seem  ^ratilir.I  with 
its  favour,  at  the  same  time  that  their  own  pursuit  is 
all-sufficient  to  them  without  it."     "  I  inquired  of  Miss 
1  i«  rschel  if  she  was  still  comet-hunting,  or  content  now 
with  the  moon  ?    The  brother  answered  that  he  had 
the  charge  of  the  moon,  but  he  left  to  his  sister  to 
sweep  the  heavens  for  comets."  1      Was  this  famous 
little  lady  above  thinking  of  the  small  things  which 
delight  the  fancy  of  less  remarkable  women  ?    In  her 
case,  would  the  answer  to  the  prophet's  question,  Can 
a  maid  forget  her  ornaments,  or  a  bride  IKT  attire? 
have  been    Yesl    Far  from  it.     When  sh«    ma.lr  her 
first  public  appearance  as  a  singer  "In  T  l»mther  pre- 
sented In  i    with  ten  guineas  for  her  dress,"  and  she 
tells  us  herself  that  her  "  choice  could  not  have  been  a 
bad  one,"  as  the  proprietor  of  the  Bath  theatre  pro- 
nounced her  "to  be  an  ornament  to  the  stage!"     All 
1  (Fanny  Barney)  Madame  D'Arblay,  Letters,  etc.,  iii.  442. 
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the  same,  intercom-He  with  fashionable  young  la- 
I         -n  -ii-l  not  give  her  a  high  opinion  of  them  or 
onU,  "Mho  thought  them  very  littlr  bettor 
• 

About  three  year*  'laughter'**  marriage, 

Linl.-y  with.hvw  fn.ni    Hath       I! 

\  illiam  Herachel,  who,  to  quote  Niemeyer's  words, 
the  band  at  the  theatre,  conducted  oratorio*,  and 
instructed  aome  able  pupils  in  th..  hat  tim. 

Hath  orchestra  and  its  pump-room  performances 
were  the  theme  of  general  commendation  in  England," 
.  1 1 :  •  1  to  maintain  the  aame  standard  of  excellence,  especi- 
Miflsesl.  icavy 

:m«l  nnivmitting  labor  te  new  director.    \V) 

Herachel  entertained  the  idea  or  not  that  he  n. 
succeed  with  his  sister  Caroline  as  Linley  had  succeeded 
^liters  may  be  open  to  douU.  but  it  is 
•   h.i'l  it  in  his  power  to  make  tli* 
and  that  he  did  bring  her  out  as  a  pul>l 
The  gains  of  success  were  large  and  tempting.     Miss 
LinK>y,  now  Mrs.  Sheridan,  was  offered  a  seven  years' 
engagement  in  London  at  a  thousand  a  year  for  twelve 
s' singing,  and  as  much  more  for  a  ben  iceeas 

held  out  such  dazzling  prospects,  ty  of 

failure  could  alone  have  prevent*'  i  per- 

severing in  his  a  his  sister  as  a 

fessional  sing*  i  h<-<li<l  n<>t  p.  i>,  \,  n>.     Tl,. 

Caroline  HerHchel  was  not  dest  in«-«I  t<>  U  that  of  apul-li*- 
singer ;  it  was  to  be  the  lot  of  a  woman  of  science  at  a 
n  few  of  her  sex  could  aspire  to  that 

Had  William  Herachel  succeeded  in  tin 
out  his  sister  as  a  public  singer,  or  in  placing  h< 

••  vacated  by  Miss  Linley,  would  his  race  for 
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bread  not  have  become  a  ruc< 

race  Cm  fame?  She  herself  had  hop.  s  ,,f  I..  ( -..min^ 
•  donna  in  tin-  music  worM.  ll«r  I'ri.-mls 
same  hope.  Hut  neither  fur  ln-r  n«>r  I'm- 
her  brother  William  «li<l  the  race  for  fame  lead  nl«»n^ 
that  roiul.  F«>r  h.-r  brother  Jacob,  her  detestation,  it 
mii;ht  possibly  liave  so  led  1  )r.  Burney,  the  author  of 
a  General  History  of  Music  and  other  works,  was  also 
<>t  that  opinion.  William  Herschel  to  him  was  the 
"greatest  astronomer"  of  the  age,  while  of  Jacob  hr 
:  "  1 1.  i-M-li.-l,  master  of  tin-  Kind's  Land  at  Han- 
over, and  brother  of  the  great  astronom* 
1.  nt  instrumental  composer  in  a  more  serious  and 
simple  style  than  tin-  present."1  Other  women  an 
mentioned  by  Dr.  Barney  among  tin-  singers  of  lam< 
in  those  days,  but  Miss  Hersclu  1  p is  no  such  honour- 
able UK -ntion  in  the  annals  of  mu 

For  some  years  following  IHT  arrival  in  Englan»l 
the  lives  of  the  two  Herschels  are  so  intermingled 
that  the  history  of  Caroline  is  to  a  large  extnit  tin 
history  of  William  also.  They  were  both  running 
the  same  course,  and  the  one  was  holding  out  a 
h.  Iping  hand  to  the  other  in  the  same  race,  the  race 
for  bread  and  the  race  for  fame.  Flighty,  uncer- 
tain, bullying  Jacob  sunk  out  of  their  life  in  October 
1787;  but  another  brother,  more  to  Caroline's  miml, 
had  entered  it,  and  continued  t<>  <liflus«-  a  ]»!« 
savour  in  the  household  at  Hath  A I«  \ander,2  about 
five  years  older  than  his  sister.  He  was  of  ; 
assistance  both  as  a  violinist  and  a  mechanic -ian. 
Alexander  was  not  of  the  same  cheery,  hopeful  nature 
as  William.  On  the  contrary,  he  went  amongst 
1  Hitiory,  iv.  603.  a  Born  Noveml>er  13,  1745. 
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them  by  the  name  of  Dick   Doleful,  and   when  he 

fell  into  the  *tiff»*l«,  as  he  seems  frequently  to  have 

Ilium   and    Caroline    had    the  pleasure   of 

!i-  him  out  of  thrin  into  good  humour.    The 

house1  was  managed  by  the  fan  man, 

"earliest    acquaintance    in    this 

with   v  a  lodged  in  Leeds,  and   for 

•  eared    •  >rk    to    tin- 

Octagon  Chapel.  1    the  parlour  floor. 

en  soni-  .m.l 

boarded  and  lodged  \\ith  l.i-  aid  with 

myself ,"  Caroline  says,  M  occupied  the  attic.    The  first 
floor,  which  WIIM  furnished  in  the  newest  and  most  hand- 
some style,  my  brother  kept  for  himself.    The  front 
room,  containing  the  harpsichord,  was  always  in  • 
to  n  Ss  musical    m-  mis  and  ncholars  at  littl- 

to  concerts  or  rehearsals."  A  household  so  con- 
.sti  tuted,  with  a  manager  in  charge  "who  had  failed  in 
business  "  in  Leeds,  and  a  strong-minded  young  woman 
who  had  known  the  thrift  and  drudgery  of  a  poor 
German  home  in  Hanover,  had  not  in  it  the  elements 
six  weeks,  apparently,  Caroline  had 
to  take  the  reins  of  household  management  into  her 
own  hands.  No  are  given;  but,  while 

lo  to  speak  Engli-h  with  comfort  to  herself ,  she 

was  put  in  charp  se  accounts,  and  attended 

••  market  in.:,  v.  ith  l..-r  brother  Alexander  on  guard 

*>und  her  way  to  market  and 

home  again  in  safety.  The  tii>t  time  she  ventured 
into  a  clamorous  crowd  of  sellers,  she  brought  back 
whatever  in  -he  could  pick  up.  But  her 

battles  with  servants  and  h.-r  horror  of  waste  were 

vr  King  Street 
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greater  trials  to  tem  ig    tV-m   ma 

peopla  These  were  troubles  which  worried  her  through 
life,  though  a  reader  may  smile  at  the  recital  of  Cin- 
derella's Mitr«-rin^s.  Of  tlir  poverty  in  her  childhood's 
Hanover  home,  she  wrote  when  she  was  seventy-- 
years of  age,  an. I  li.-i  back  again  to  the  ]'!.•<••• 
:•«%"  she  S.M;  1  Hi  i  •  In-w  l.ivMth.  ;nnl  where  the 

fint  twenty-two  yean  <»!'  my  life  (I'mm  my  eighth  \VMI- 
mi)  liM<l  hern  sMcriliced  to  the  service  of  my  family  un«l«-i- 
the  utmost  self -privation  without  the  least  prospect  or 
hope  of  future  reward."  Even  then  her  trouhle  with 
servants  never  left  her:  1  may  ju-rhaps  be  spai 
long  confinement  before  I  leave  this  world,  else  such 
M  thin^  MS  a  trusty  servant  is,  I  believe,  hardly  to  be 
met  with  in  this  city  of  Hanover,  which,  along  with 
the  people  in  it,  are  so  altered  since  the  French  occu- 
pation and  the  return  of  the  military  with  their 
extravagant  and  dissipated  notions,  imbibed  when  in 
Spain  and  England,  with  their  great  pensions,  which 
they  draw  from  the  latter  country,  that  it  is  quite  a 
new  world,  peopled  with  new  beings,  to  what  I  left  it 
in  1772." 

This  young  housekeeper  and  singer  found  herself  in 
a  world  of  astronomical  talk,  for  which  she  had  no 
liking,  when  she  left  her  humble  home  in  Hanover  with 
her  brother  William.  For  six  days  and  nights  they 
travelled  in  the  open  and  inconvenient  poatwagen  of 
those  times  to  the  seacoast  at  Hellevoetsluis,  where 
they  were  to  take  ship  for  England  So  clear  were 
the  nights  that  William  pointed  out  to  his  sister  the 
stars  and  constellations  of  the  northern  sky.  Arrived 
at  Bath,  she  was  launched  on  the  study  of  music  and 
the  practice  of  singing,  but  during  the  long  nights  of 
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winter  William,  evidently  to  divert  her  mind  from  the 
depressing  home-sickness  which  weighed  it  down,  gave 
her  InssonB  In  astronomy,  or  amused  her  \Mtli  1  reams 
that  in  a  few  years  became  waking  real  i tie*.  He  was 
numing  a  hard  race  for  daily  bread,  for  the  thirt . 

ssons  a  week  which  he  gave  to  mimic 
pupil  lie  counted  work  enough  for  an  ordinary 

man.  without  reference  t  uties  as  organist  and 

nmim#T    <»l"    n.nc-Tt^       I1. lit    h«-    h.ul    aU,,    ,  nt,  r- ,|     t},,. 

arena  of  science  in  the  race  for    lasting  fam< 

•ij*  meant  fur  him  increased  work 
in  th.  ;IM  J  stinlirs  which  were  now  abaci 

me  and  •  to.    "  It  soon  appeared/'  his  sister 

writes,  "  that  he  was  not  contented  with  knowing  what 
former  observers  had  seen,  for  ho  began  to  contr 
telescope  eighteen  or  twenty  feet  long  (I  believe  after 

: hens'  description)."     Her  help  was  continually 
wanted  in  executing  the  various  <•  ices  required. 

Although  the  lenses  were  ordered  from  London,  she 
had  to  make  the  pasteboard  tube  they  were  fitted 
and   when   the  telescope  was  turned  on  Jupiter  or 
Saturn,  she  had  to  keep  the  paper  tube  straight  till 
.1  peep  through  it     We  need  not  bo 
rised  to  read  '  ;  1  tint   that  her  music  lessons 

were  much  hindered  by  astronomy,  housekeeping,  and 
indifferent  servants.  She  was  realising  an  old  truth. 
Her  brother  and  she  imagined  that  service  to  two  or 
three  or  even  to  four  masters  was  possible.  They 
were  finding  out  that  they  could  really  serve  only  one. 
And  slowly  but  surely  William  Herschel  and  his  sister 
were  drifting  into  the  service  of  the  one  master,  not 
the  fleeting  fame  of  a  singer  but  the  lasting  fame  of 
a  discoverer.  But  those  days  of  singing  were  never 
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forgotten.  In  the  last  year  of  h<>r  life,  when  visito-1  l»y 
the  Crown  Prince  of  Hanover,  his  wife  and  chiM.  sh«- 
sang  to  them  a  composition  of  her  brother  William's, 
•  Suppose  *i<r  a  Catch."  Tin-  -ulf  !  iTso 

an<l  1847  was  at  once  beautifully  bridged  by  tin-  littl« 

eld  l;idy  «•!'  nin.-ty -s.-\.-n  ' 

Dollnn.l  h;i«l  shown  in  the  /'//////-  Transactions 

for  1758  how  the  colours,  that  rendered  a  refracting 
telescope  useless  as  a  means  of  discovery,  might  be 
obviated.  He  pointed  out  to  his  countrymen  how  Hint 
glass  and  crown  glass  corrected  each  other's  defect,  and 
might  be  used,  as  they  had  never  been  used  before,  to 
search  into  the  depths  of  heaven.  It  was  a  marvellous 
discovery;  but  thought  in  those  days  was  perhaps 
slower  of  action  than  it  is  now,  for  a  seed  of  truth 
laden  with  immense  possibilities,  lay  dying  in  the 
ground  for  sixty  years,  till  Fraunhofer  of  Munich 
applied  it  to  construct  the  great  refractor  of  Dorpat. 
But  it  was  reflecting  telescopes  of  the  Newtonian  and 
Gregorian  pattern,  not  refractors  such  as  Dollond's,  to 
which  the  enthusiast  of  Bath  finally  turned  his  atten- 
tion. What  Gregory  and  Newton  had  proposed  or 
executed  on  a  small  scale,  Herschel  proceeded  to  build 
with  his  own  hands  on  a  vastly  larger,  after  finding 
that  the  cost  of  even  a  small  telescope  would  be  above 
the  price  he  "  considered  it  proper  to  give."  It  was  not 
a  case,  as  might  be  supposed,  of  the  narrow  insularity 
of  our  countrymen  thus  to  neglect  a  great  discovery 
by  following  out  a  more  cumbersome  English  method. 
Gregory,  Newton,  Dollond  all  belonged  to  this  country. 
It  was  also  the  adopted  home  of  Herschel,  but  he  pre- 
ferred the  toilsome  telescopes  of  the  two  former  to  the 
simpler  and  now  possible  instrument  of  the  latter. 
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"  At  Hath  in  my  leisure  boon,"  he  says,  "by  way  of 

amuseni'  several  2- feet,  5- feet, 

7-fe«  -t,    and    20-fcet    Newtonian    telescopes; 

besides  others  of  the  Gregorian  form  of  S  inches, 

u  inches,  is  niches,  2  feet,  8  feet,  5  feet,  and  10  feet 

focal  length.    My  way  was  ...  to  have  many  mirrors 

of  each  sort  cant  Mi  tli.-m  all  as  well  an  I 

i .  then  tost-:  th.-  I, 

served ;  the  rest  •  l.y  to  be  repolished.    In 

l  an  200,  7-feet; 

'•t;  and  about  80,  20- f- •<  t  mirrors,  not  to  m«  : 
thoju  Gregorian  form,  or  of  the  construction  of 

its  reflecting  microscope, of  which  I  also  made 
a  great  number.  .  .  .  The  number  of  stands  I  invented 
lieso  telescopes  it  would  not  be  easy  to  assign."1 
The  story  ho  tells  of  this  magnificent  "atnusemeu 
less  racy  than  hia  sister's,  is  far  more  wonderful.  Could 
these  mirrors  have  been  sold  at  the  price-  tiling 

the  market,  a  large  fortune  would  have  rewarded  the 
maker,  a«  it  ul:-  i<l. 

In  ,Iun«-   17.  new  departure  of  Herschel  com- 

menced.   Some  of  his  pupils  had  1<  it    li.it h  ;  concerts, 
rioa,  ami  th<    theatre  were  at  an  r  live  or 

sorrow,"  his  sister  write**,  "  I  saw 

almo  n«l    into  a  workhl  A 

i    was  making  a  tube  and  stands  of  all 

i  wing- room  ;    her  In-other  Alex;i 
was  "turning  patterns,  grinding  glasses,  and  turning 
eye-pieces  "  in  a  bedroom ;  and  while  this  manufactory 
was  in  iU  busiest  u  1ml   William  Herechel  was  besides 
composing  glees,  catches,  anthems  for  winter  const: 

:>c  j. ul. lie  rooms  and  the  chapel,  or  holding 

itf.  TV**.,  1706,  pp.  347-48. 
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rehearsals  frequently  at  home.    Alexander  had  to  leave 
his  turn  ing- lathe  for  these  rehearsals,  and  the  seldom 
enthusiastic  sister  writes  of  him.  "his  solos  on  tin 
violoncello  were  divine."    It  was  work  without  inter- 
mission.    Even  at  meal -times  William  was  generally 
employed  "contriving   or  making  drawings  of  what- 
OUM  in  his  mind."    Tea  and  supper  were  served 
without  interrupting  the  work  he  had  on  hand.    While 
he  was  at  the  turning-lathe  or  polishing  mirrors  for 
telescopes,  Caroline  read  to    him  Don  Quixote,   the 
Arabian  Nights,  a  novel  of  Sterne  or  Fielding.     In 
course  of  time  she  became  as  useful  a  member  of  (In- 
household  as  a  boy  might  be  to  his  master  in  the  first 
year  of  his  apprenticeship.     Still  more  "  to  drill  me  for 
a  gentlewoman  (God  knows  how  she  succeeded)  two 
lessons  per  week  for  a  whole  twelvemonth  from  Miss 
Fleming,  the  celebrated  dancing-mistress,"  were  deemed 
indispensable.     The  drollery  of  the  thing !    "  As  I  was 
to  take  part  the  next  year  in  the  oratorios!"  nothing 
is  wanting  to  complete  the  fun  but  "  two  lessons  per 
week  "  at  eo  much  a  lesson !    The  old  lady  who  wrote 
this  story  of  work  and  drollery — both  of  them  perhaps 
detested  by  her  when  she  was  still  a  fraulein  fresh 
from   her  poor  Hanover  home — may   have   laid   the 
colours  a  little  too  thickly  on  the  picture  of  work, 
earnest,  all-absorbing  work,  and  absurd  i'un,  which  she 
left  to  posterity.     We  may  well  be  gratified  she  has, 
for  if  she  escaped  from  the  sneers  of  bullying  .1 
she  certainly  fell  into  the  hands  of  exacting  William. 
Th.-  difference  was  that  she  detested  the  former,  wor- 
shipped the  latter,  and  made  a  great  name  for  herself 
as  well  as  helped  to  make  a  greater  for  him. 

She  entertained  the  idea  that  her  power  as  a  singer 
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1  have  assured  her  a  respectable,  if  not  a  hand- 
some income,  bad  her  voice  been  tod,  an  it  waa 

appear  to  have  shared  her   sentiments.      It  is  very 
Her  brother  William— ••  best  and  dearest 
of  brothers"— roust  have  thought  otherwise,  when  !•• 
allowed  her  mimic  lessons  to  be  hindered  by  marketing, 
incompetent  servants,  ai  1 1  tiles. 

himself  of  his  struggles 

in  Bath  and  afterwards,  if  leas   racy,  is  cert 
more  wonderful.      Encouragement  he  seems  to  have 
had  from  no  one,  not  even  from  Caroline,  who  sub- 
-iiinil.lin^,  to    his    whims   or 
caprice. 

WIIM  pursuing  h  s  with  a  devotion  w! 

to  one  who  reads  the  papers  he  afterwards  wrote,  calls 
to  mind  the  «.  he  patriarch  in  pursuit  of  his 

mistress's  love.  day  the  drought  consumed 

me,  and  the  fro-  _jht;  and  my  sleep  departed 

from  mine  eyes."    Most  lit*  rally  true  was  this  as  a 
rt»  of  the  astron  labours  at  Bath 

t  telescope  is  covered  with  i< 

il  •  iiti\  nun  ni^ht.     A  month  la' 

writes,  "It  freezes  very  hanl.  an. I  th.-  sUre  are 

x.M    Two  we  read, 

M Not  freezes  upon  th.-  -Me  of  the  tube, 

hut   i  in  once  have  1  fonml  my  tVet  fastened  to 

the  groun.l  v.  ive  looked  long  at  the  same  star." 

On  removing  to  Windsor,  there  was  no  falling  away  in 

i  •  >us  mistress.  i  r  o'clock 

in  the  morning/'  he  writes  on  New  Year's  Day  1783, 

"  my  ink  was  frozen  in  the  room ;  and,  about  five  o'clock, 

nty-feet  speculum,  in  th.-  tube,  went  off  with  a 
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crack,  and   broke   into  two  pieces.     On  lookin 
Fahrenheit's  thermometer,  I  found  it  to  stand  at  11 
And,  in  the  height  of  summer  that  year,  "  the  telescope 
ran  with  water  all  the  night/'  that  is,  "  the  condei 
moisture  on   the   tube    has    been    running  dowi    in 
.streams.  The    small    speculum,   which   som-   im«s 

noisture,  was  never  aH'.Th.l  in  il.  tube, 

l»ut  was  a  liitl.-  so  in  the  20- IV.  t.  The  large  eye- 
^lasM-s  ;m,l  nl.jrrt -Classes  of  tin-  lind-Ts  ivi|iiiiv.l 
\\  iping  very  often."  Such  were  some  of  the  discom- 
forts clu  «  rfully  undergone  by  this  votary  of  scinicr  in 
pursuit  of  truth.1 

Amid  labours  so  continuous  and  so  heavy  it  cannot 
occasion  surprise  that  Caroline  sometimes  found  ivlirf 
in  a  fit  of  grumbling.  When  her  brother  was  polishing 
a  mirror,  "by  way  of  krrj-inij  him  alive,  she  was  con- 
stantly obliged  to  feed  him  by  putting  the  victuals  l.y 
bits  into  his  mouth.  This  was  once  the  case  when,  in 
order  to  finish  a  seven-foot  mirror,  he  had  not  taken  his 
hands  from  it  for  sixteen  hours  together."2  The 
delicate  lad,  who,  by  his  mother's  address,  escaped 
soldiering  in  1757,  ha«l  ^ro\\  n  into  a  powerful  athl< •!•• 
in  1772.  This  sometimes  happens.  Four  years  later 
he  tried  to  improve  on  Newton's  telescope  by  almost 
doubling  tin-  li^ht  let  fall  on  tin-  mirror  at  the  bottom 
of  the  tube.  He  then  experimented  with  a  ten  l'<  <  i 
reflector,  but  failed.  He  repeated  the  attempt  with  a 
twenty-feet  in  1784,  but  again  was  disappointed 
was  too  hastily  laid  aside."  !!••  succ«  <  «1< d  shorth- 
and found  "  it  to  be  a  very  convenient  and  pleasant  as 
\\vll  as  useful  way  of  observing  "  :  it  inverts  the  north 

1  DiU.  Trans.,  1803,  pp.  216-19. 

-  Lalande  told  the  same  story  in  1783.     Sec  Arago. 
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and  K  '  the  preceding  and  following."1     II- 

calle.1  a  meaning  thai  be  tilted  the 

r  a   litt!,-  at    the  bottom,  and,  dispensing  with 
Newton's  plane  mirror  at  the  object  end,  secured  all 
ooold 

that  epoch  in  tho  wot  there  waa  a 

aingular   iiph.  aval   of  human   thought  and  effort       In 

yean  between  1760  and  1785  the  world  may  !*• 

>injj  changes  than  any 

it  experienced  since  the  revival  of  letters  and  the  dis- 
covery of  America.  James  Cook,  aided  by  Joseph  Banks 

th.-r  UK  n  li!..-  hiinnelf,  discovered  new  lands  or 
now  worlds  of  great  extent  and  beauty  in  the  bosom 
-!'  tho  ocean;  William  Herechel,  as  the  famous  astro- 
nomer Lalande  expressed  it,  "  displayed  a  new  heaven 
to  earth,"  and  discovered  seventy-five  millions  of  sunny 
stars.  James  Watt  had  solved  the  problem  of  convert- 
ing th.  unruly  giant  of  Steam  into  an  obedient  slave  of 
man — the  beginn  ssj  improvements  in  tip- 

man's  lot  Gibbon  had  begun  his  Decline 
and  Fall,  Robertson  was  writ  in.;  \\\^  Historic*,  and 
lluiiio  was  stirri*  h-»li-  world  of  thought  by  tho 

boldness  and  no  velty  of  his  ideaft    I 

.laaseedtim  changes. 

hanged  hands.    The  Anglo-Saxon 

race  and  language  had  triuni]  <>f  North 

a   least  was  assured.     So  was  t  re  of 

same  hardy  stock  lire  and   his 

ra  were  pav  olent 

\althatsooncn  urope.     I  hero  men 

sowing  the  seeds  of  a  harvest  of  progress  and 

blessing,  mixed  and  disfigured  with  many  a  root  of 

1  Pkil.  Trant.  for  1780,  p.  499. 
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bitterness.  But  among  the  purest  and  I'n-rst  from  \  i< •<• 
of  all  the  harvosts  reaped  fr»m  tin-  srrdl.rd  thru  tilled 
and  sown,  was  that  of  William  M.TM-IH  1  in  hN  lalx.rioiis 
study  of  the  stars.  It  left  no  bitter  weed  behind  it  to 
poison  or  deface  the  riches  of  its  harvest. 

Herschel  was  prospering  in  worldly  circumstances 
amid  this  stress  of  effort  and  thought.  II<>  had  1.  arn«l 
also  what  a  great  poet  expressed  in  words  some  years 
after:  "The  excellence  of  every  art  is  its  intensity, 
capable  of  making  all  disagreeables  evaporate,  from 
thi-ir  being  in  relation  with  beauty  and  truth."1  His 
intensity  required  more  room  for  its  exercise.  He  was 
realising,  he  was  putting  into  practical  form  Laplace's 
idea  of  a  philosopher  as  one  "  who,  uniting  to  a  fi  i  til«- 
imagination  a  rigid  severity  in  investigation  and 
observation,  is  at  once  tormented  by  the  desire  of 
ascertaining  the  cause  of  the  phenomena,  and  by  the 
fear  of  deceiving  himself  in  that  which  he  assigns." s 
Accordingly,  he  first  "moved  to  a  larger  house,  which 
had  a  garden  behind  it,  and  open  space  down  to  the 
river."  It  should  be  a  place  of  pilgrimage  to  astro- 
nomers, for  there  discoveries  were  mad.-,  and  also  what 
were  thought  to  be  famous  discoveries,  but  were  not, 
and  there  the  mirror  for  a  great  telescope  was  fin- 
ished. Alone,  without  encouragement  from  the  on 
world  of  science,  plunged  in  the  depths  of  trill* -rs' 
gay  idleness,  and  sometimes  subjected  to  the  sharp 
tongue  of  his  sister  Caroline,  this  unwearied  w< 
toiled  on  to  his  goal.  He  was  determined  to  see  \\hat 
others  had  not  seen,  to  know  what  others  had  not  dis- 
covered. And  he  succeeded  in  reaching  that  goal. 

1  Keats,  Life,  i.  92. 

*  System  of  the  World,  ii.  310. 
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When  bin  muter  expected  him  to  cheer  her  lonely 

by  lesson  or  talk,  he  was  §o  absorbed  in  work  thai  he 

irew  to  hi*  bedroom   to  study  nome   favourite 

11  asleep  in  books.    One 

<>f  ill.-  fiiv,  u  rite  works  she  mention*  waa  the  Agronomy 

tnoa  Ferguson,  jmhli.sh«l  in  1756,  the  work  of  a 

i  tight  Soottiah  peasant,  whoae  proudest  boast,  had 

he  lived  to  see  the  result,  would  have  been  ttmt  ho  did 

as  much  ait  any  man,  perhaps  more,  to  start  William 

Horachcl  on  the  path  which  led  to  results  undreamed 

lory  of  science.      And   the    book   that 

Ht-rsrh.  1  thus  iVH   nsl,-,-|,  ,,\,-r  \v;i-   |.uMM,.-.l    ;in«  w    l.y 

a  famous  man  of  science  after  Herachel's  death,  and 

was  enriched  with  the  multitudinous  observations  of  th<- 

great  astronomer.     Master  and  pupil  were  embalmed 

together  in  that  edition  of  the  Astronomy,  which  can 

^till  hear  comparison  with  any  books  of  the  kind  that 

have  been  published,  without  coming  out  second  best. 

But  th<    time  of  revealing  William  Herschel  to  the 

1  as  a  practical  astronomer  of  th<>  first  rank  was 

now  at  hand.    That  he  was  little  known  in  Bath  and 

its  neighbourhood  wo  might  gath<  r  fr»in  the  silence 

observed  regarding  him  by  Hannah  More,  whose  sisters 

a  girls'  school  in  Bristol,  where  she  also  resided. 

•vaa  a  lover  of  astronomy,  and  in  1762  made  the 

"acquaintance  of  Ferguson,  the  popular  astronomer, 

engaged  at  Bristol  in  giving  public  lectures — an 

i  nee   which  soon    ripened   into   friends) 

nl  who,  as  a  woman  of  thirty-four,  knew  and 

recorded  ressions  of  Miss  Linley,  finds  no  place 

Bristol  o  London  gossip  for  the  far 

greater  name  of  William  Herschel,  who  conducted 

tie.,  i.  16. 
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oratorios  even  at  Bristol,  was  a  favourite  at  Court, 
and  was  famous  throughout  Europe.     Truly  it  may  U 
said  to  Herschel  what  the  passing  traveller  said  to 
Archytas, 

"  Nee  quidquam  tibi  prodest 
Acriaa  tentaase  domoe  aiiiiii'».|ur  rotund  tun 
PercurrisBe  polum  morituro." 

Still,  there  can  be  no  doubt  that  his  disco  v<  riee  l"-came 
the  talk  of  London  and  tin-  world.  IVrli 
many  a  British  patriot,  in  indignant  condemnation 
of  the  folly  and  tyranny  which  alienated  the  Unit.,1 
States  of  America  from  the  parent  stock,  was  echoing 
the  words  of  Horace  Walpole,  "Mr.  Herscln -1  will 
content  me  if  he  can  discover  thirteen  provij 
among  his  twenty  millions  of  worlds,  "  well  inhabited 
by  men  and  women,  and  protected  by  the  law  of 
nations,  and  can  annex  them  to  the  crown  of  Great 
Britain,  in  lieu  of  those  it  has  lost  beyond  the 
Atlantic." l 

1  Letters,  vi.  258.     On  Hcreclicl's  lire  in  England,  and  especially  in 
Ball),  see  Ap)>endix. 
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HBBSCHEL  had  been  studying  the  stars  with  improved 
telescope**  for  upwards  of  four  yean  before  any  of  the 
literary  and   high-placed  people,  who  flocked  « 
winter  to   Bath,  knew  that  a  man  of  genius  lived 
among  them  and  was  ft  servant  to  their  gaiety  or 
Beau  Nash  had  been  a  better  known  figure 
in  tin -ir  streets,  a  more  respected  man  among  a  com- 
munity <>f  tops,  idlers,  and  intriguers,  and  was  deemed 
more  worthy  of  astatm    in  th.-ir  pump-room  or 
pul  .lie  park.1    The  man  among  them,  who  was  destined 
to  write  hi«  name  on  the  heavens  and  to  live  when 
n  an<l   fops  were  all  forgotten,  attended   • 
h  meetings  as  an  organist,  their  concerts  as  a 
conductor,  and  their  drawing-rooms  as  a  teacher  of 
music  to  them  or  tl  iren.    They  had  not  dis- 

covered that,  by  the  irony  of  fate,  a  genius,  head  and 
shoulders  above  them  all,  was  toiling  for  bread  one 
half  of  the  year,  and  slaving  for  fame  or  the  welfare 
•  >r  the  other  half.  He  was  really  running 
two  races  before  th<  ir  eyes  at  the  same  time,  the 

v  t  the  east  rod  of  the  saloon,  a  posthumous  marble  statue  of  the 
grat  Nash,  executed  by  Prince  Hoare,  at  the  expense  of  the  corpora. 
lion,  b  handsomely  ensconced  "  (Granville  (in  1839),  Spa* 
U.WM). 
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indispensable  race  for  bread  along  one  course,  which 
they  all  saw  and  had  little  or  no  sympathy  \\ith, 
aii'l  the  iiiujiu'iichable  race  for  fame  along  another 
totally  unlike,  to  which  they  were  altogether  in 
(liti'.-ivnt.  To  run  both  races  at  the  same  time  i«|nir.  «i 
a  spirit  of  indomitable  energy  and  perseverance. 

In  the  world  of  literatim-  and  science  it  is  not 
iiiifn Mjnmtly  the  hard  fate  of  genius  to  be  pa>^-»l  1>\ 
in  the  crowd,  till  some  onlooker  discovers  it,  as  a 
diamond  may  be  discovered  among  a  heap  of  common 
stones  on  the  roadside.  The  fire  of  genuine  inspira- 
tion may  have  warmed  the  heart  or  li^htrd  up  tin- 
eye  ;  but,  until  the  onlooker,  long  waited  for,  it  may 
be,  goes  past,  no  difference  will  be  seen  betwn  n  a 
genius  and  other  men  by  the  ordinary  crow<l  of 
humanity. 

Ministers  of  state,  heads  of  political  parties,  busy- 
bodies  filled  with  national  affairs  were  seen,  recognised, 
or  pointed  out  in  carriages  or  places  of  public  resort 
by  those  who  enjoyed  or  were  compelled  by  doctors' 
orders  to  endure  the  weariness  of  the  place.1  But 
"  there  are  forty  thousand  others  that  I  neither  know 
nor  intend  to  know,"  Walpole  wrote :  "  in  short,  it  is 
living  in  a  fair,  and  I  am  heartily  sick  of  it  aln-ady." 
In  the  very  year  in  which  these  words  were  written, 
Herschel  was  settled  at  Bath.  He  was  one  of  the 
forty  thousand  nobodies,  but  Walpole  was  compelled 
in  good  time  to  reckon  him  a  power  in  the  world ; 
he  was  only  a  poor  player  in  the  world's  fair  at 
Bath. 

Court  ladies  and  people  of  distinction  knew  William 
Herschel  at  Bath.    They  patronised  him  and  his  sister, 
1  See  Walpole'a  Letter* from  Bath,  v.  160,  Oct.  2,  1766. 


1)K  WATSON'S  DISCOVERY  OF  HERSCHEL  47 


got  him  pupiLb,  tuiti  did  wluit  they  could  for  him  in 
nee  for  bread     Bat  they  had  no  idea  that  he  was  at 

the  .sam«-  tiiii--    running   a    no-    f,,r   fun-     .,r   t«,    -|,.-.-ik 

more  correctly,  wan  preparing  to  step  into  that  arena. 
would   have  smiled  an  incredulotiJi  untile   had 

ue  said  so  to   them.     A  music  master  and  a 
•  >f  concerts  they  could  understand  and  ap- 
preciate as  an    i  a  man   who 

pottered  about  reflectors  nn-i  ><  tractors,  and  looked  at 
the  moon  f  mm  a  back  garden  or  a  street,  when  the  rest 
of  ihr  \v..i  1.1  had  gone  to  bed,  was  beyond  their  com- 
prehension, or  probably  came  in  And 

i  was  on  a  street,  and  late  at  night,  that  the  genius 
<  i  il.Tschcl  was  discovered  by  an  inhabitant  of  Bath, 
a  perfect  stranger  to  him  and  his  scientific  pursuits. 
So  curious  is  the  romance  of  the  discovery  that  it  is 
best  told  in  HerHchcl's  own  words. 

«>ut    the  latter  end  of  this  month  [December 

;  I  happened  to  be  engaged  in  a  series  of  obser- 
vations on  the  lunar  mountains,  and  the  moon  1 

y  house,  late  in  the  evening  I  brought  my 
•even-feet  reflector  into  the  street,  and  directed  it  to 
the  object  of  my  observations.  Whilst  I  was  looking 
into  the  telescope,  a  gentleman  coming  by  the  place 

•  I  was  stationed,  stopped  to  look  at  the  instru- 
ment When  I  took  my  eye  off  the  telescope,  he  very 
politely  asked  if  he  might  be  permitted  to  look  in, 

this  being  immediately  conceded,  he  expressed 
great  satisfaction  at  the  view.  Next  morning  tin- 

eman,  who  proved  to  be  Dr.  Watson,  jun.  (now 

Villiam),  called  at  my  house  to  thank  me  for  my 
civility  in  showing  him  the  moon,  and  told  me  that 
there  was  a  Literary  Society  then  forming  at  Bath, 
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and  invited  me  to  become  a  member  of  it,  to  which  1 
readily  consented."  The  house  in  front  <>i  \\hidi  this 
discovery  of  an  astronomer  was  made,  was  in  River 
Street,1  ami  the  discoverer  of  Herschel  was  1  )r.  Watson, 
a  distinguished  Fellow  of  the  Royal  Society  of  Lon- 
don,1 and  a  man  of  whom  Herschel  after  war! 
in  his  printed  papers  with  the  highest  respect  a  ml 
gratitude. 

A  look  through  a  telescope  in  a  street-observatory 
was  not  uncommon  thru  even  fora  rising  philosopher. 
As  Humphry  1  )avy  "  was  passing  through  the  M 
one  fine  night,  he  observed  a  man  show  in--  th«  moon 
1 1n < .ugh  a  telescope.  He  stopped  to  look  at  the  earth's 
satellite,  and  tendered  a  penny  to  the  exhibitor.  But 
the  latter,  on  learning  that  his  customer  was  no  less 
a  person  than  the  great  Davy,  exclaimed  with  an 
important  air,  that  'he  could  not  think  of  taking 
money  from  a  brother-philosopher.' " 

Dr.  Watson  and  his  father,  Sir  William  Watson, 
were  well-known  members  of  the  Royal  Society. 
To  the  father  in  1745  was  awarded  the  Copley 
Medal  for  "surprising  discoveries  in  electricity, 
exhibited  in  his  late  experiments."  His  portrait  also 
is  one  of  those  in  the  Royal  Society's  keeping.  The 
son  became  a  Fellow  in  1770.  Like  his  father.  In- 
had  a  leaning  towards  the  study  of  electricity.  In 
1756,  when  the  Society  honoured  itself  by  electing 
Benjamin  Franklin,  "although  not  an  inhabitant  of 
this  island,"  a  Fellow,  the  certificate  recommending 
that  this  be  done  was  signed  by  the  President  and 

1  He  soon  afterwards  removed  to  19  New  King  Street 
s  Dr.  Watson  seems  to  have  done  %  similar  kindness  to  others.    See 
Annual  Register  for  1783  [58-60]. 


lil.t  N  PS   AND   I'OINTS  49 

seven  others,  of  whom  W.  WaUou,  the  father,  was 
one.  In  1762,  Dr.  Wataon  in  a  1.  he  Fimt  Lord 

of  tli.-  Admiralty  !  recommended  that  the  navy  should 
be  supplied  with  lightning-conductors  of  a  pattern 
he  devised.  The  ships  were  furnished  with  them, 
hm  they  were  not  a  success,  and  sixty  years  elapsed 
before  conductors  of  a  suitable  const  i  were 

fastened  to  the  masU    Long  before  th.  n  tho  danger 
magazines  on  land   from    lightning  had 
been  recognised  an«i  <1   for,  but  not  without 

something  like  civil  war  among  the  Fellows  <•: 
Royal  S'  A  committee,  of  which  Franklin  and 

Yateon  were  members,  reported  strongly  in  favour 
>inUd  conductors  for  the  powder  magazines  at 
I'm  lloet    One  member  not  only  dissent*"  nned 

a  party,  who  wrote  and  acted  in  favour  of  blunt  and 
against  pointed  conductors.  Again  a  committee  was 
appointed,  of  which  Dr  \\ 

the  matter  to  the  test  of  experiment     '1 
usion  was  the  same  as  before.    Unfortunately, 
this  was  in   1777,  at  the  height  of  the  war  witli  th* 
lean    colonies.      Party    politics    were    at    once 
dragged  in  to  decide  a    purely  scientific    question. 
xlia  was  in  favour  of  the  lightning-rods  ending 
in  points.     Philadelphia  also  had  been  provided 
them,  and  "not  a  single  instance"  of  mischief  from 
the  severe  thunderstorms  experienced   in  that 
had  happened     That  was  enough  with  foolish  people 
to  condemn  points  and   favour  The   Royal 

Society  deci-i  points;  all   who  voted  on  that 

side  were  counted  friends  of  the  American  rebels,  as 
the  phra>.-  tli.-n  w.-nt.  Kin-  C.Mr-,-  in.  took  th«-  M«l«- 

1  Lord  An»on  (Mil.  Tram.,  Dee.  16,  1768). 
4 
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of    the  blunts.      When    1'Y.mklin    was   informed    of 
the   King's    action,    '  to     from    France:   "  The 

King's  chunking  his  pointed  conductors  for  blunt 
ones  is  a  matter  of  small  importance  to  me.  .  .  .  For 
it  is  only  since  he  thought  him-. -If  and  family  safe 
from  the  thunder  of  Heaven  that  he  dared  to  use 
his  own  thunder  in  destroying  his  own  subjects." 
But  George  III.  went  further.  He  even  endeavoured 
to  make  the  Royal  Society  ivsciml  their  decision  in 
favour  of  points.  Sir  John  Pringle,  the  President, — 
a  man  who  had  been  Professor  of  Moral  Philosophy 
in  Edinburgh,  who  was  physician-extraordinary  to 
the  King  and  Queen,  vir  illustris  de  omnibus  bonis 
as  bene  meritus, — when  urged  to  use  his  influence 
against  points  and  for  blunts,  manfully  replied,  "  Sire, 
I  cannot  reverse  the  laws  and  operations  of  natun  •." 
A  late1  addition  to  the  story  is  that  the  Kin^  replied, 
"  Perhaps,  Sir  John,  you  had  better  resign."  That 
he  did  resign  and  withdraw  to  Edinburgh  a  year 
afterward,  is  certain :  whether  points  and  blunts 
hod  any  influence  in  causing  him  to  take  that  step  is 
uncertain,  but  it  can  scarcely  be  doubted  that  the 
King's  interference  in  a  scientific  quarrel  had  some- 
thing to  do  with  the  censure  passed  on  his  generosity 
by  Dr.  Watson,  the  son,  four  years  afterwards.2 

1  In  1820. 

3  Sir  John,  after  his  return  from  Edinburgh  to  London  in  1781,  had 
the  pleasure  of  spending  a  couple  of  hours  on  week-nights  at  a  society 
of  which  he  had  been  for  many  years  a  member,  and  where  he  met 
"with  such  friends  as  Mr.  Cavendish,  Dr.  Heberdeu,  and  Dr.  Watson." 
It  was  at  one  of  these  meetings  that  Sir  John,  on  the  14th  of  January 
1782,  was  seized  with  a  fit  from  which  he  never  recovered.  In  August 
of  that  year,  with  his  friend's  death  still  fresh  in  his  thoughts,  Dr. 
Watson  gave  expression  to  his  sentiments  regarding  the  King's 
shabbiness  (Annual  SegitUr,  1783  [45]). 
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POSM  Wataon  shared  the  opinion  of  Franklin'* 

"White  700,  gnat  George,  for  knowledge  boat. 
And  sharp  conductor*  change  for  I.: 

The  nation1!  out  of  jo 
Frnnklm  a  wiier  count  punaea, 
And  all  jour  thunder  neeleeB  view* 

By  keeping  to  the  point"* 

Watson's  diaoovery  0oon  bore  fruit     Hcrachel 
had  been  carefully  studying  the  planet  Saturn  since 

^pring  of   1774      Ho  had  also  been  observing 
th<    mountains  on  the  moon's  face  and  making  calcu- 
lations of  their  height    Besides,  he  had  been  wat< 
a  variable  star  in  the  neck  of  the  constellation  called 
The  Whale.  uonths  after  his  introduction  to 

\Vataon,  he  communicated  to  the  Royal  S« 

._;h  him  two  papers,  which  were  read  on  Ma 

and  modestly  described  as  by  Mr.  William 
Herschel  of  Bath.  The  first  of  the  two  was  M  On  the 
Periodical  Star  in  Collo  Cet'C  The  paper  in  itself  was 
not  of  much  consequence,  and  it  was  on  an  old  and 
well- worn  subject;3  but  it  showed  the  books  which 
had  influenced  him  in  his  astronomical  studies,  as  his 
sister  had  found  by  experience,  and  the  carefulness 
with  which  he  had  for  years  been  making  observa- 
tions on  tho  stars.  He  had  no  desire  to  be  considered 
an  amaU  was  in  thorough  earnest,  keeping  a 

il   of  what  he  saw  in  tho  skies,  and  carefully 

change   for   future  reference.    On   this 

Stella  Mini,  ur  Wonderful  Star,  as  it  was  called  from 

the  "  surprising  appearances  "  it  was  known  to  present, 

1  Weld,  I/i*.  oftJu  Royal  Soeuty,  ii.  7,  94-101,  391. 
•  8ae  UUmlo,  L  314  (edition  1 ; 
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and  the  changes  it  was  found  to  undergo  in  333  or 
334  days,  h-  in.i<l<'  at  least  fourteen  separate  obser- 
vations and  measun  in. nts  l.«t\v.on  October  20,  1777, 
ami  February  7,  1780.  He  was  only  feeling  his  way 
as  a  recorder  of  what  he  saw  in  the  heavens.  It 
was  but  a  beginning,  and  he  was  forty-two  years  of 
ige, 

To  do  justice  to  this  eager  lover  of  nature,  the 
object  which  he  had  in  view  when  he  began  to  in.ik< 
telescopes  for  himself,  should  not  be  forgotten.  ll» 
wanted  to  see  with  his  own  eyes  what  others  li.nl 
seen  in  the  heavens,  he  hoped  to  see  more  than  tin  y 
had  seen,  and  at  last  he  determined  to  build  an 
instrument  of  such  power  as  should  penetrate  the 
depths  of  space  far  beyond  the  boundaries  man  had 
at  that  time  attained.  His  purpose  was  to  see  the 
heavens  as  the  telescope  had  revealed  them  to  the 
eyes  of  others;  it  was  not  to  be  an  assistant  in  an 
observatory  such  as  Greenwich,  content  to  discharurt 
the  routine  work  of  each  day,  or  perhaps  of  each 
night.  A  telescope,  a  most  powerful  telescope,  was 
the  purpose  deeply  rooted  in  his  mind ;  it  was 
not  to  improve  the  instruments  then  in  use,  nor  to 
systematise  the  work  done  in  observatories.  Perhaps 
he  had  a  large  share  in  doing  both.  He  read  the 
scientific  world  a  lesson  on  the  necessity  of  all-night  as 
well  as  all-day  work,  which  they  stood  much  in  need 
of  learning.  Great  and  valuable  as  was  the  work 
done  at  Greenwich  then  and  previously,  it  was  done  at 
small  expense  to  the  nation.  An  astronomer-royal 
at  £300  a  year,  an  assistant  at  £70,  and  a  kitchen- 
garden  was  the  kailyard  policy  pursued  by  our 
country  up  to  1811.  Remonstrances  were  presented 
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to  the  Government  of  the  day.    The  aakry  waa  then 

•  1.    thirty  chaldron*  of  eoala  and  one  hundred 
poonda  of  wax  candles"  were  aaked   f  .    the 

enclosing  of    th«-    K  garden)     Evidently 

official    mini    I.,. -I    n  >t    graaped  the  idea  that 
astronomer  -  royal   waa   i  r  a    fortune-telling 

interpreter  of  the  heavens,  aa  Kepler  had  been  forced 
to  become  for  bread  '     u  •  -i  one  aaaiatant  all  -  m-ht 
work  waa  barely  poaaible ! l    Tlie  instruments  in  oae 
lie  judged  of  from  "  An  Ace  juatorial 

Instrument,"  or  "  mural  quadrant/'  given  to  the  Royal 
Society  in  1793,  twenty  yean  aft-  r  II.  rachel  began 
hia  labours.  The  precision  of  observation  among 
the  ancients  could  not  be  trusted  to  within  from  five 

i  in  in  lit.-  Tycho  Brahe  reduced  the  probable 
limit  of  error  to  within  <>m*  minute,  Hevelius  in  th.- 
following  century  brought  it  down  to  fiften  or  twenty 
secondhand  in  the  ctM;  was  reduced  to  seven 

or  eight  seconds.1     To  tions  to  any 

credit  it  was  then  felt  th.n  a  probable  error  of  more 
than  a  few  seconds  could  not  be  admitted — or  perhaps 

.-i    hiiM'hv.lth  part  uf  the  errors  unavoidable  in 

the  days  of  Hipparchus.    In  1827,  Sir  John  Uerachel 

was  able  to  say  that  he  had  "  secured  such  a  degree  of 

-ion  that  the  stars  cross  the  wire  often  on  th. 

very  beat  of  the  chronometer  when  they  are  expected/' 

insit  instruments,  mural-circles  may  be  said 

to  have  been  in   th«-ir  infancy  when    H-rachel  began 

his  work.     He  did  not  propose  to  work  or  measure 

these  as  men  do  in  an  observatory.  He  was 
eager  to  see  with  a  telescope;  but  he  soon  found 

if  he  was  to  do  any  good,  he  would  require  to 

1  Wild,  ii.  250.  '/ML  IVwMu  for  1793. 
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observe  and  measure  as  w<  11.  II.  was  one  of  a  race  of 
working  astronomers  of  \vl»«»ni  Ku-laiKl  ha. 1  cause  to 
be  proud.  Tlu-y  mi-jlit  !>»•  called,  hut  th«  y  w« -iv  imt 
amateurs. 

Tin-  sinui'l  piper,  read  the  same  day,  an«l  headed 
"Astronomical  Observations  relating  to  tin-  Mountains 
of  the  Moon,"  was  more  ambitious,  a D<]  form* 
prelude  to  the  path  of  discovery,  on  which  II. 
would  soon  enter.  He  begins  with  an  apology  for 
attempting  to  ascertain  the  height  of  the  lunar  moun- 
tains, but  a  "  knowledge  of  the  construction  of  the 
moon  leads  us  insensibly  to  several  consequences, 
which  might  not  appear  at  first;  such  as  the  great 
probability,  not  to  say  almost  absolute  certainty,  of 
her  being  inhabited."  He  is  equally  certain  that 
the  moon  rejoices  in  an  atmosphere  like  the  earth's.1 
Passing  over  this  scientific  faith,  in  the  meant  inn-. 
as  a  heritage  he  received  from  the  past  but  ha«l  not 
examined,  we  find  him  boldly  venturing  to  dispute 
the  conclusions  arrived  at  by  Galileo,  Hevelius,  and 
others  of  great  name.  Galileo  had  made  tin-  lunar 
mountains  higher  than  any  then  known  on  the  earth, 
five  and  a  half  miles;  but  Hevelius  reduced  this 

1  In  1762,  Samuel  Dunn,  from  "a  nice  examination  of  the  two  ends 
of  Saturn's  ring,  at  such  time  when  the  planet  is  on  the  dark  edge 
of  the  moon,"  came  to  the  conclusion  "that  this  diversity  of  appear- 
ance must  have  arisen  from  the  effects  of  an  atmosphere  of  the  moon." 
Previously,  he  states,  the  existence  of  an  atmosphere  was  much  de- 
bated, and  is  "still  undecided  "  (Phil.  Trans,  for  1761-2,  vol.  Hi.  p.580). 

In  a  paper  read  before  the  Royal  Society  on  November  27,  1766, 
the  Prince  de  Croy  expresses  doubts  about  the  existence  of  a  lunar 
atmosphere,  but  "I  am  inclined  to  believe,"  he  says,  "there  is  no 
water  in  the  moon."  He  also  states  that  the  hollows  between  the 
mountains  marked  on  his  diagram  are  surprising  on  account  of  their 
depth. 
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ittte  to  about  three  miles  and  a  quarter.     Horachel 

problem,  armed  with  u  t.  leacope  of  six 

feet  eight  inches  focal  length,  which  he  speak*  of  aa 

"a  very  excfll.-n-  u.il  to  any  that  wan 

I-N.T  i.i  i-i.  II       I      .u"l,l    l«.    ;!    .J-..  l! 

mon  diligence  an  <-h  made  op  in 

measure    for   the    ini|M»rfrct    iii.striiiui'iit.s   of   previous 
astronomers;  .-m-l   h«-   hi-l  r.»nfi<lonce  in  himselt 

^oodncm  of  the  work  he  had 


He  waa  struck  by  the  "deep  shadows"  east  by 
i  tains  on  the  moon's  surface.      Probably  these 
shadows  were  then  a  puzzle  to  him.    But  he  made 
one  sagacious  observnt!'!  \\hirh  subsequent  obsei 
have  developed  into  a  view  of  the  moon's  face  alto- 
gether different  from  what  he  started  with.    On  Mons 
Lactr  he  writes  :  "  I  am  almost  certain  there  art- 
very  considerable  cavities  or  places  \\ 
descends  below  the  level  of  the  convexity,  just  before 
these  mount  t  !he  moon's  face  is  now  know 

be  pitted  with  hollows  of  great  extent  and  depth. 
s  predecessors  called  them  seas  and  oceans, 
of  \vhich  i!i.  -re  are  none  on  the  moon.    The  hills  and 
it  rise  from  these  vast  cavities  do  not  at 
the  utmost  greatly  exceed  the  estimate  come  to  by 
Herschel,  a  mile  and  a  half,  or  a  mile  and  three- 
•limit,  r>  lit     But  if  the  height  be  reckoned 

••   the  hollow  from  which   they  rise,  it  may  be 
nearer  three  times  as  much.     We  count  the  heights  of 
mountains  on  the  i*arth  from  the  level  of  the  set 
we  rock*  o  the  bottom  of  the  ocean,  our  moun- 

tains will  bo  found  considerably  to  exceed  in  height 
those  of  the  moon.     It  is  now   known   that  these 
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cavities  in  the  moon  are  from  ten  to  sever 
thousand  feet  in  depth,  that  they  are  surrounded  l>y 
a  great  rampart  or  \vall.  a  lmn<hv<l,  two  hundred.  <>r 
two  hundred  and  fifty  miles  round,  and  that  the 
mountains  which  rise  from  the  floor  of  the  cavity 
may  be  about  a  mile  or  a  mile  an«l  a  half  lii^h.1 

1  1  is  study  of  the  moon's  face  led  him,  two  years  after, 
to  believe  that,  from  his  far-oil'  station  near  Winder. 
to  which  he  had  then  removed  from  Kith,  he  was 
looking  «!o\vn  one  ni^ht  into  tin-  depths  of  the  boiling 
crater  of  a  volcano  in  the  moon.  A  discovery  so 
singular  was  not  a  thing  to  publish  till  he  had  full 
assurance  of  its  accuracy.  Four  years  after,  he  be- 
lieved he  had  obtained  evidence  sufficient  to  warrant 
publication.  Others,  well  qualified  to  judge,  were  of 
the  same  opinion.  Among  them  was  a  gentleman 
from  the  Gottingen  Society,  to  which  Herschel  the 
year  before  had  taken  the  King's  present  of  a  10-feet 
reflector.  Writing  to  a  friend  in  Paris,  that  gentle- 
man says  :  — 


"  SIR,  —  Mr.  Herschel  has  lately  made  a  discovery  of 
the  greatest  consequence,  of  which  I  have  had  the  good 
fortune  to  be  an  eye-witness.  He  had  observed  last 
month,  one  or  two  days  after  the  new  moon,  in  the 
dark  part  of  it,  three  luminous  points.  Two  of  these 

1  Moretus  is  a  circular  depression  120  kilometres  across  (80  miles), 
with  an  isolated  mountain  in  the  centre  of  nearly  7000  feet  in  1 
the  most  considerable  of  its  kind  on  the  moon  (Atlas  Photographique 
de  la  Lune,  Paris  1898,  c.  56).    The  depths  of  the  cavities  are  frequently 
very  great,  Tycho,   for  example,  6500  metres,  or  nearly  18,0" 
(c.  30,  c.  55).     Some  of  the  mountain  masses  or  tablelands  are  5000 
metres,  6600,  and  7100,  judging  from  the  shadows  they  cast,  or  16,000, 
21,000,  or  23,000  feet  (c.  55,  56). 
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three  En^li.sh   milch  m   .1mm. -t-  ited  a  much 

stronger  and  a  redder  light    This  he  compared 

.log  coal  covered  with  ashes.    These  pointa  be 
i in  mediately  conceived  to  be  burning  mountain- 
two  first  being  either  nea  hod  or  beginning 

ii  a  state  of  actual  eruption. 

I  lerachel  did  not  fail  to  communicate  hia  observa- 

to  the  Royal  Society ;  an<i  tin  philosophers  in  thin 
metropolis  waited  impatient!  \  --w  moon, 

li  would  necessarily  confirm  the  observation,  be- 
cause the  eruption  would  probably  not  continue  above 
a  month,  and  consequently  the  phenomena  would  be 
then  very  different,  if  Mr.  Herachel's  conjecture  was 
well  founded  Friday  last,  the  18th,  the  first  day  of 
the  new  moon,  several  philosophical  gentlemen  attended 
Mr  Herachel  at  his  house  in  the  country ;  but  the 
weather  was  too  cloudy  to  permit  any  observation. 

next  day  I  did  myself  the  honour  to  vi-ii  him. 
\\itli  two  of  my  friends.  Fortunately,  the  sky  was 
perfectly  clear.  After  having  examined,  during  two 
hours,  the  enlightened  part  of  the  moon,  by  means  of 
Mr.  Herschel's  astonishing  instruments,  of  which  it  is 
impossible  to  form  an  adequate  idea  without  having 
seen  them,  we  directed  the  telescope  to  the  dark  part 
<»f  this  satellite,  and  the  conjecture  of  this  great 
astronomer  was  instantly  confirmed.  The  two  firet- 

ioned  luminous  points  had  totally  disappeared, 
and  the  fire  of  the  other  was  become  pale  and  weak. 
The  diameter  of  ita  crater  was  increased  to  about  six 
miles.  Next  month  it  will  probably  be  entireK 

•>.    This  discovery  of  volcanoes  in  the  moon  is  a 
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proof  that  tli  lii*  h  it  is  composed  is  similar 

to  that  of  our  earth,  and  also  proves  tin-  (  xistence  of 
n  lunar  atmosphnv.  which  some  philosophers  have 
doubted.  The  science  of  astron*  in 

linit.-ly  indebted  to  the  ieel  of  Mr.  II-TM-IX-I. 

"Thi^  |>hrnomrnon  was  also  seen  by  Count  Brulil, 
Mr.  < !  wendiafa,  Mr.  Hubert,  etc,     FOOTS,  eta     /.  /."  ' 

Lalande,  of  the  Royal  College  of  France,  told  a 
somewhat  more  wonderful  story  to  the  scientific  world 
in  a  paper  which  he  wrote  for  the  Academy  of  Dijon. 
"  Herschel,"  he  says,  "  has  seen  in  the  moon  two  peaks 
or  mountains  formed  almost  before  his  eyes;  there  are 
in  their  neighbourhood  certain  currents  resembling 
those  torrents  of  lava  that  flow  from  a  volcano  at  the 
time  of  its  greatest  eruption.  This  observation  was 
confirmed  by  an  actual  eruption  very  visible  in  his 
telescope  of  9  feet :  it  is  a  fire  or  light  like  that  of  a 
star  of  the  fourth  magnitude  seen  by  the  nuk< -<i 
and  it  appeared  on  the  obscure  part  of  the  moon.  This 
may  help  to  explain  the  observation  of  Ulloa,  who,  in 
the  total  eclipse  of  1783,  saw  in  the  middle  of  tin 
moon  a  luminous  point,  which  he  conjectured  to  be  a 
perforation."  Alas  for  the  astronomers  who  probably 
saw  what  they  devoutly  wished  to  see — a  volcano  in 
action  on  the  moon  !  It  was  all  moonshine,  apparently 
a  reflection  of  light  from  our  earth,  when  sixteen  times 
the  amount  of  light  showered  on  us  at  full  moon  is 
then  thrown  by  us  on  her!  But  a  hole  through  the 
middle  of  the  moon,  perhaps  twenty  miles  round  ! 
There  is  no  air  that  we  know  of  on  the  half  of  the 
moon  that  we  see,  and  there  is  no  water.  There  are 

1  Scots  Magazine,  vol.  zlix.  318,  quoted  from  Gentleman's  Magazine. 
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ample  trace*  of  volcanic  fires  that  once  lighted  bar 
all  long  gone  out,  and  have  1-  ft 
ng   behind    i"i    u-    Inn    in-'.luhlt?   problem* 
UTS — a  world  of  craters,  lava,  j 
pices,  an<l  « -in- 1. rn.    That  niitronoineni  were  mistaken 
w.i^  u..  ilincn  -lit  t"  kb  in       H"  ;.   •  •  uin!  '•  1   m  •  be  rao 

.vat*   all      If   tlio   report*  of 

ng  ma»e<i,  still  said  to  be  seen  in  the  moon,  be 

continued,  there  may  not  have  been  much  of  a  atuuible 

all. 

\\ 'hilt-  the  observatories  of  Europe  took  a  serious 

of  these  volcanoes  and  lava  rivers  in  the  moon, 

the  wits  of    London,  and    the   King's    equerries   at 

Wm.laor,  were  making  fun  of  the  whole  thing,  and 

turning  the  batteries  •;!.-  on  William  Herschel. 

Tea  in  the  room  of  the  wardrobe  ladies  at  Windsor 

Castle,  especially  with  Mr.  Bryant,  the  antiquary  and 

i   tho  company,  "was  extremely  pleasant" 

It  was  always  antiquities  or  odd  accidents  wit  h  him: 

-  night,  Dr.  Herschel  and  his  newly  discovered 

volcanoes  in  th.  moon  came  in  for  their  share,"    Next 

evening  three  equerry  colonels  were  at  table.     Th<> 

volcanoes  again  came  into  tho  eyes  or  lips  of  some  of 

the  party  ion't  give  up  to  Dr.  Herschel  at  all," 

cried  Colonel  Manners ;  "  he  is  all  system,  and  so  they 

are  all ;  and  if  they  can  but  make  out  their  systems 

don't  care  a    pin   for  anything    else.      As    to 

Herschel,  I  liked  him  well  enough  till  he  came  t 

volcanoes  and  then  I  gave  him  up:   I 

saw  he  was  just  like  the  rest     How  should  he  know 

m\ thing  of  the  matter?    There's  no  such  thing  as 

pretending  to  measure  at  such  a  distance  as  that" 

Tho  company  sat  silent  while  this  outburst  of  lava, 
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which  was  at  once  both  right  and  ahsunlly  wi 
was  coursing  along  the  table.  The  lava  had  r<«»lrd.  its 
heat  was  forgotten,  when  Colon*  1  \\Vll.ivd  <juirtly 
interjected,  "Sir  Isaac  Newton  had  been  as  much 
scoffed  and  laughed  at  formerly  as  Hersch.  1  muf 
now;  but,  in  return,  Herschel,  hereafter,  would  l>e  as 
highly  r«  '1  as  Sir  Isaac  was  at  present."  To 

it  th.-y  aijain  set.  Someone  rrin.uk' <1  that  "upon  tin- 
heat  in  the  air  being  mentioned  to  Dr.  Hebrrdm,  he 
had  answered  that  he  supposed  it  proceeded  from  the 
last  eruption  in  the  volcano  in  the  moon."  "  Ay,"  cri.  .1 
Colonel  Manners,  "I  suppose  h<  knows  as  much  of  th« 
matter  as  the  rest  of  them ;  if  you  put  a  candle  at  the 
end  of  a  telescope,  and  let  him  look  at  it,  he'll  say, 
What  an  eruption  there  is  in  the  moon  ! " 

"  But  Mr.  Bryant  himself  has  seen  this  volcano  from 
the  telescope." 

"  Why,  I  don't  mind  Mr.  Bryant  any  more  than  Dr. 
Heberden  ;  he's  just  as  credulous  as  t'other." 

And  thus  the  equerries  wrangled  at  Windsor,  whil<- 
the  rest  of  the  world  wondered  or  laughed  at  these 
volcanoes  in  the  moon.1 

Herschel's  belief  in  an  atmosphere  of  the  moon  was 
a  heritage,  a  traditional  heritage  from  the  past.  Had 
he  fully  examined  the  grounds  on  which  the  tradition 
was  based,  he  would  have  opened  a  field  of  inquiry 
that  remained  closed  for  nearly  a  century  and  a  half. 
In  the  total  eclipse  of  the  sun  which  happened  in 
Switzerland  on  the  12th  of  May  1706,  the  red  flames 
and  the  corona,  features  of  an  eclipse  now  known  to 
everybody,  were  observed,  apparently  for  the  thM. 
time.  Captain  Stannyan,  who  was  at  Berne  with  the 
1  Miss  Barney,  Letters,  Hi.  375-380. 
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h  Envoy,  wrote  that  very  day:   "The  sun  was 

total  1  4)  minutwi  of  time;  a  fixed  star 

i ii. I  .-i  planet  appeared  very  bright;  and  Ait  getting 

out  of  the  eolipae  waa  preceded  by  a  blood-red  streak 

•/ht,  from   it*  left  limb;    which  continued  not 

longer  than  6  or  7  teconds  of  time-,1   then  part  of 

the  son's  disk  appeared,  all  of  a  n  I  .right  as 

Venus  was  ever  seen  in  the  night ;  nay,  brighter,  and 

in  that  very  instant  gave  a  light  and  shadow  to  things, 

as  strong  as  moonlight  uses  to  da"    Flamsteed  adds 

\vn  conn  .strange  story :  "  The  Captain 

is  set  down  as  the  first  man  ever  beard  of  that  took 

notice  of  a  red  streak  of  light  preceding  the  emersion 

Ixxly  from  a  total  eclipse.     And  I  take 

notice  of  it  to  you,  because  it  infers  that  the  moon 

ha*  an  atmosphere;    and   its  short  continuance    of 

only  6  or  7  seconds  of  tim. -.   t.-lls  us  that  its  A 

is  not  more  than  the  5  or  6  hundredth  part  of  her 

is,  about  four  miles. 

Geneva  the  same  eclipse  was  viewed  by  a  f  r 

r  Isaac  Newton,  Facio  Dull  Her,  who,  apparently, 
•  li-1  not  see  the  "blood-red  streak,"  but  gives  a  good 
description  of  the  Crown,  or  as  it  is  now  called 
Corona.      "The  clouds,"  he  says,  "did  change  of  a 
colour,  and  became  red,  and  then  of  a 
pale  violet    There  was  seen,  during  the  whole  tiuu 
of  the  total  immersion,  a  whiteness,  which  did  seem 
to  break  out  from  behind  the  moon,  and  to  encom- 
pass it  on  all  sides  equally.    The  same  whiteness  was 

ittle  determined,  in  its  outward  side,  and  was 

the  toul  eclipee  of  the  pretest  year  there  wu  eeen  "a  brillUnt 
display  of  carmine-coloured  prominenoee  extending  ore  r  an  arc  of  At 
lettt  60  deg."  (rim<j,  June  1,  1900,  p.  10). 
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not  broad  the  twelfth  part  of  the  diameter  of  tin  moon. 
plan. -i  did  appear  very  black,  and  her  disk  v.  ry 
well  defined,  within  tin-  wbiten«-s  \\hichencompassed 
it  about,  and  whose  colour  was  the  same  \vith  that  of 
a  white  crown  or  luilo,  of  about  four  or  five  de- 
in  diam.  I.T.  which  accompanied  it,  and  had  the  moon 
for  its  centre.  ...  A  little  time  after  the  sun  had 
began  to  appear  again,  the  whiteness  and  th  crown; 
which  did  encompass  the  moon,  did  entirely  vani 
Duillier's  comment  on  this  description  of  the  corona  is : 
"  The  moon's  atmosphere  cannot  well  be  supposed  less 
than  of  130  miles,  in  perpendicular  h«i- lit.  .  .  .  Though 
it  was  very  plain  that  the  atmosphere  of  the  moon 
must  needs  show  itself,  in  the  time  of  a  total  eclipse 
of  the  sun;  yet  I  do  not  know  that  anybody  did 
think  of  this,  till  in  the  last  month  of  May,  many 
persons  did  actually  see  it."  * 

At  Zurich  Dr.  Scheuchzer,  in  four  lines  of  Latin, 
describes  how  they  had  a  solar  eclipse,  at  once  total 
and  annular;  total,  because  the  sun  was  wholly 
covered  by  the  moon ;  annular,  not  properly  so  called, 
but  by  refraction,  since  around  the  moon  appeared  a 
ruddy  brightness  (f vigor  rutttans),  caused  by  rays 
refracted  through  the  moon's  atmosphere. 

The  blood-red  streak,  the  corona,  the  ruddy  bright- 
ness observed  during  the  total  eclipse  of  1706,  the 

1  A  letter  from  a  friend  at  Marseilles  informed  Duillicr  that,  during 
totality,  "there  did  remain  one  bright  digit,  all  about  the  globe  of  the 
moon"  (Phil.  Trans.  (No.  306),  p.  2237). 

*  "The  red  prominences  were  first  seen  daring  the  solar  eclipse  of 
8th  July  1842  "  (Proctor,  Encyc.  Brit.  vol.  ii.  p.  788).  Baily  was  not 
the  first  to  see  them.  Captain  Stannyan  and  Dr.  Scheuchzer  carried  off 
the  honour  136  years  earlier.  Facio  Duillicr  has  the  credit  of  first 
describing  the  corona. 
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the  moon's  atmosphere,  and  the  difficulties 
experienced  in  accounting  for  the  crown,  "or  eUe 
concerning  a  meteor  observe*!  n  our  air,  but  in 

the  vapours  that  encompass  the  sun,"  might  have 
warned  Dr.  II alley  and  others  to  be  especially  wat« 

>  a  total  eclipse  was  doe  in  liritain  on  April  22, 
Ualley  admitted  the  points  named  to  be  M  very 
singular,  and  deserving  a  great  deal  of  attention."     1 1 
believed  that  a  total  eclipse  of  the  sun  had  not  been 
•sen  in  London  since  March  20, 1140  A.D.    He  psnooo 
*  gentle  censure  on  the  French  astronomers  for  their 
indifference  to  the  total  eclipse  of  1706,  but  excuses 
them  on  the  ground  that  it  was  the  first  which  "  had 
been  observed  with  the  attention  the  dignity  of  th< 
•menon  requires."    Strange  to  say,  he  made  no 
preparation  to  watch  for  "  the  blood-streak  "  and 
luminous  ring"  that  crowned  the  black  body  of  the 
moon,  \\h<  M   the  chance  of  seeing  them  again   was 
presented  in  1715.    They  were  seen  and  describe 
him  with  a  singular  turning  aside  from  facts  to  fables 
about  the  moon's  atmosphere,  and  the  vapours  that 
were  raised  or  the  dews  that  fell  on  her  surface. 
Here  is  the  account   Hall. -y  gives  of  the  red  clouds 
and  the  luminous  ring  in  the  eclipse  of  1715  r1 — 

"A  few  seconds  before  the  sun  was  all  hid,  there 
discovered  itself  round  the  moon  a  luminous  ring, 
about  a  digit,  or  perhaps  a  tenth  part  of  the  moon's 
diameter  in  breadth.  It  was  of  a  pale  whiteness  or 
rather  pearl  colour,  seeming  to  me  a  little  tinged  with 
the  colours  of  the  7m,  and  to  be  concentric  with  the 
moon,  whence  I  concluded  it  the  moon's  atmosphere. 
But  the  great  height  thereof  far  exceeding  that  of  our 
"Don,"  FkU.  Trm*.  xxix.  p.  248. 


64  HERSCHEL  AND  HIS  WORK 

earth's  atmosphere ;  and  the  observations  of  some,  who 
foun<l  the  breadth  of  tin-  i-ini;  to  increase  on  the  \\rst 
side  of  the  moon  as  the  emersion  approached,  together 
with  the  contrary  sentiments  of  those  whose  judg- 
ment I  shall  always  revere,  makes  me  less  confident, 
especially  in  a  matter  whereto  I  own  I  gave  not  all 
the  attention  requisite. 

Whatever  it  was,  this  ring  appeared  much  brighter 
and  whiter  near  the  body  of  the  moon  than  at  a 
distance  from  it;  and  its  outward  circumiV 
which  was  ill  <  If  fined,  seemed  terminated  only  by 
the  extreme  rarity  of  the  matter  it  was  composed 
of ;  and  in  all  respects  resembled  the  appearance  of  an 
enlightened  atmosphere  viewed  from  far;  but  win  -tin  r 
it  belonged  to  the  sun  or  moon  I  shall  not  at  present 
undertake  to  decide. 

" During  the  whole  time  of  the  total  eclipse  1  k«-].t 
my  telescope  constantly  fixed  on  the  moon,  in  onler  to 
observe  what  might  occur  in  this  uncommon  appear- 
ance :  and  I  found  that  there  were  perpetual  flashes  or 
coruscations  of  light,  which  seemed  for  a  moment  to 
dart  out  from  behind  the  moon,  now  here,  now  tli«  r<  . 
on  all  sides ;  but  more  especially  on  the  western  side 
before  the  emersion ;  and  about  two  or  three  seconds 
before  it,  on  the  same  western  side  where  the  sun  was 
just  coming  out,  a  long  and  very  narrow  streak  of  a 
dusky  but  strong  red  light  secerned  to  colour  the  dark 
edge  of  the  moon;  though  nothing  like  it  had  been 
seen  immediately  after  the  immersion.  But  this 
instantly  vanished  upon  the  first  appearance  of  tin- 
sun,  as  did  also  the  aforesaid  luminous  ring."1 

1  On  the  eclipse  of  July  7  (8),  1842,  Baily  writes  :  "  The  breadth  of  the 
corona  from  the  circumference  of  the  moon  was  nearly  equal  to  half  of 
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:.  y  U-WM  to  thin  beautiful  description  that  the 
darkness  wan  "  more  perfect,"  and  the  Mtars  Been  were 
numerous,  in  Home  place*  than  in  other* 

ug  wan  to  all  a  From  the 

i   England,  too,  he  heard  "that  the  luminous 

•vaa   seen    there,  which  was 

nowhere  visible  but  while  the  eclipse   was   total"! 
years  before  Halley  conjectural  that  the  cause 
of   the  corona  or  ring  lay,  "probably,  in  thus.- 
vapours,  \\lii.-h   produce  that  pointed  light,  that  ban 
been  observed  lying  in  a  manner  along  the  ecliptic, 
i  that  IUIN  the  HUH  for  coir  8  zodiacal  li-ht 

iditional  heritage  of  a  lunar  atmosphere 
i    passed,    till    th  IUUHH    of    unreas. 

belief  was  dispelled  by  facts.  His  atmosphere  of  th<- 
moon,  his  three  volcanoes  on  its  surface,  and  its  fitness 
as  a  home  for  lift',  similar  to  what  exists  on  the  earth, 
were  long  cherished  <\  all  to  be  un- 

learned    Had  the  knowledge  acquired  from  the  total 

s  of  thf  sun  in  1700  a  i.  not  been  la  i 

the  shelf  and  format. -n.  h.   \\,,nM  not  have  fallen 
these  mistakes.     Unfortunately,  though  twenty-* 
solar  eclipses  occur  every  eighteen  years  somewhere  on 
earth,  no  total  eclipse  has  been  seen  from  our  island 
since  1715.     A  few  years  passed  away,  and,  in  1792, 
Herschel  came  to  the  conclusion  that  we  "  have  great 
reason  to  surmise  that  the  moon's  atmosphere/'  as  well 
as  that  of  Saturn's  fifth  satellite,  is  "  < 

the  moon'*  diameter.  Its  colour  was  quite  tcAife,  not  pearl  colour,  nor 
yellow,  nor  red,  and  the  rays  had  a  rivi.l  and  flickering  appearance, 
somewhat  like  that  which  a  gas-light  illumination  might  be  supposed 
to  assume  if  formed  into  a  similar  ahape  -  (AUnm.  Tmt.  XT.  p.  5). 

Halley's  account  of  what  he  aaw  in  1715  U  as  distinct  and  vivid  as 
that  of  Daily  in  1848.    See  also  Lalande,  ii.  448. 

5 


CHAPTER  V 

I  Hi;    IMS.  OYKBY   OF  URANUS 

Tm;  third  paper  sent  by  Herschcl  to  the  Royal  Society 
was  in  the  form  of  a  letter  to  Dr.  Watson  from  Mr. 
William  Herschel  of  Bath,  dated  October  18,  1780. 
It  was  a  record  of  observations  made  in  the  tlm •»• 
years  from  1777  to  1779,  with  the  view  of  determining 
whether  our  day  is  of  the  same  length  year  after  year. 
A  point  so  difficult  could  be  settled,  he  thought,  only 
by  observing  the  length  of  the  day  in  otlirr  ]>l.m<ts. 
This  had  been  done,  or  attempted,  for  Venus  and 
Jupiter,  by  watching  the  time  it  took  for  a  spot  on 
the  face  of  the  planet  to  return  to  the  same  position. 
But  in  Venus,  on  account  of  her  exceeding  brilliance, 
it  had  been  done  so  imperfectly  that  her  day  was  put 
down  roughly  as  of  23  hours'  length.  For  Jupiter 
the  time  of  rotation  on  his  axis  was  set  down  more 
precisely  at  9  hours  56  minutes,  a  result  arrived  at 
by  keeping  careful  watch  on  spots  that  may  not  be 
fixed  points  on  his  disc,  but  movable  on  what  we  may 
call  trade-wind  belts  of  clouds  in  his  equator.  These 
spots  "change  so  often  that  it  is  not  easy,  if  at  all 
possible,  to  ascertain  the  identity  of  the  same  appear- 
ance for  any  considerable  length  of  time."  Sometimes 
a  bright,  at  other  times  a  dark  spot,  or  belt,  was 
observed,  but  the  time  of  its  revolution  round  the 

66 
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planet  varied  so  much  that  no  reliance  could  be  placed 
10  mm  It  an  a  mean*  of  ascertaining  whether  oar 

'  the  same  from  age  to  age. 

>*ehel  considered  the  planet  Mara  a  more  favour- 

•   experiment  than  Jupiter.    On  Mara  he 

aaw  spots  of  a  different  nature :  constant  and 

determined  shape,  as  well  as  remarkable  colour,  show 

them  to  be  permanent  and  fastened  to  the  body  of 

the   planet     Thcae   will  ^ivo  the  revolution  of   hi* 

to  a  great  certainty,  and  by  a  great  number 

volutions,  to  a  very  great  exactness  aba"    A 

instance,  with  wl  schel  was  not  acquainted, 

materially  helped  him  in  his  observations  on  Man. 

The  atmosphere  on  that  planet  is  not  nearly  so  dense 

s,  and  similar  trade-wind  belts  to  those 

on  Jupiter  do  not  seem  to  exist    B\ 

concluded  that  the  length  of  a  day  on  Mars  is  a  littl< 

longer  than  our  day,  or  24  hrs,  39  min.  5  sec.1    The 

of  an  accurate  measure  of  the  length  of  day 

in  other  planets  he  conceived  to  be  this :  "  Future 

astronomers  may  be  enabled  to  make  some  estimate 

of  the  general  equability  of  the  rotatory  motions  of 

the  planets.      Fur  if   in  length  of   t  y  should 

perceive  some  small  retardation  in  the  diurnal  motion 

occasioned  by  some  resistance  of  a 
subtle  medium  in  which  the  heavenly  bodies  perhaps 
move,  or,  on  the  other  hand,  if  there  should  be  found 
an  acceleration  from  some  cause  or  othrr,  they  might 
then  ascribe  the  alteration  either  to  the  diurnal  motion 
of  the  earth,  or  to  the  gyration  of  the  other  planet, 
according  as  circumstances,  or  observed  phenomena, 

1  Time  of  roUtion  d.Urmined  nnee  Hewchel '•  dajt,  24  bra.  37  mfc. 
Bf 
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should  make  one  or  the  oth«  r  of  these  opinions  most 
probable,"  Tin's  man  couM  think,  could  reason  and 
observe :  he  had  also  unusual  powers  of  imagination : 
but  he  was  only  beginning  his  travels  through  the 
infinitudes  of  space  and  tinir. 

Three  papers  for  the  Royal  Society  in  the  course 
of  ten  months!  The  musician  of  Bath  puts  Inn 
at  once  on  a  level  with  the  first  men  of  science  in 
the  kingdom.  He  is  modest,  but  he  has  in  him  ih.- 
conti'lcmv  of  true  jo-nius.  In  his  retirement  he  had 
been  collecting  facts  from  the  heavens  for  six  or  seven 
years.  A  chance  of  speaking  out  what  he  saw  and 
had  gathered  together  was  presented  to  him.  II. 
seized  it  with  all  eagerness,  and  was  making  his  voice 
heard.  In  these  papers  he  has  been  speaking  to  the 
Royal  Society,  of  which  he  was  not  even  a  member. 
When  he  speaks  next,  about  three  months  after,  it  is 
not  as  the  musician  of  Bath,  but  as  a  member  of  tin 
Royal  Society ;  and  he  speaks  to  the  whole  world  and 
to  all  time.  This  paper,  which  was  read  on  April  26, 
1781,  and  is  headed  "Account  of  a  Comet,"  was  really 
the  beginning  of  modern  astronomy.  It  fills  only  ten 
pages  of  the  Transactions. 

He  had  been  engaged  for  some  time  in  an  attempt, 
not  altogether  novel,  but  certainly  demanding  great 
labour,  to  find  out  the  distance  of  the  fixed  stars. 
His  thoughts  and  plans  were  high,  for  though 
more  than  a  century  has  passed  since  then,  the  dis- 
tances  of  not  more  than  twenty  or  thirty  out  of 
many  millions  can  be  said  to  be  known,  or  perhaps 
safely  guessed.  While  thus  engaged,  rummaging 
among  the  stars,  "on  Tuesday,  13th  March,  between 
ten  and  eleven  in  the  evening,  he  perceived  a  star,  in 
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neighbourhood  of  H  Geminorum,  that  appeared 
v   Ur-.-r  than  the  rest     Being  Btruck  with  it* 
uncommon  magnitude,  ha  compared  it  to  H  Gemin- 
an-1   the   Minall   star  in  the  quartile   between 
i   un.l  (it-mini,  and  finding  it  so  much  larger 
than  either  of  them,  suspected  it  to  be  a  comet  .  .  . 
The  sequel  has  shown   that  my  surmises  were  well 
proving  to  be  the  comet  we  have  lately 
observed/'     By  the  method  he  followed  he  wan 
abled  to  distinguish  the  quantity  and  direction  of  t  !.•• 
iia  comet  in  a  single  day,  to  a  much 
greater  degree  of  exactness  than  could  have  been  done 
in  so  short  a  time  by  a  sector  or  transit  instrument ; 
;  r  or  two  were  intervals  long  enough 
to  show  that  it  was  a  moving  body,  and,  consequ 
had  its  size  not  pointed  it  out  as  a  comet,  the  change 
of  place,  though  so  trifling  as  2J  seconds  per  • 
would  have  been  sufficient  to  occasion  the  discos 

•   he  had  done  all  he  could  do,  Herschel 
i.lr.l  his  paper  by  saying,  "  I  failed  not  to 
immediate  notice  of  this  moving  star,  and  was  happy 
to  surrender  it  to  the  care  of  the  Astronomer-Royal 

rs,  as  soon  as  I  found  they  had  begun 
observations  upon  it      Th<    moving  star  was  not  a 
t.     It  was  a  wanderer,  who  had  been  seen  before 
an.l  rl-i-iil.-l  as  a  fixed  star.    The  planet  was  what 
•>w  called  Uranus. 

announcement  of  the  discovery  sent  a  fl< 
a.  m  t  In  .n_;li  .ill  the  observatories  of  Europe, 
asing  when    it   was   f«»un«l   that 
could  not  agree  on  what  or  who  t 

<>m  its  first  appearance  English  astrom; 
ved  it  to  be  a  pi  am  t  that  had  long  been  wanted 
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to  account  for  diHii-ultios  in  tluir  art.  The  French 
astronomers  held  to  their  faith  in  a  comet  mo\  in- 
round  the  sun  in  an  orbit  nearly  circular.  Herschel, 
praised  everywhere  as  an  observer  "of  great  ardour 
and  ingenuity/'  stood  aside  from  the  friendly  striiV. 
All  observers  were  in  debt  to  Bode,  who  found  that 
a  star,  marked  No.  964  in  Mayer's  catalogue,  had  been 
observed  l»y  liim  in  IT.'.ii.  lm«l  then  been  lost  sight  of, 
and  was  probably  the  stranger.  Abbe*  Boscovicli  is 
said  to  have  been  tin-  first  to  prove  that  the  orbit 
was  an  ellipse;  but  to  Lexell,  Professor  of  Astronomy 
at  St.  Petersburg,  is  assigned  the  honour  of  showing 
that  the  newly  found  body  was  not  a  comet,  but  a 
planet,  distant  from  the  sun  about  nineteen  times  as 
far  as  the  earth.1  All  with  a  name  for  science,  from 
Laplace  downward,  took  part  in  the  friendly  strife. 

It  has  been  said  that  this  discovery  was  an  accident  : 
it  has  been  also  said  that,  if  Herschel  had  not  made 
it  at  the  time  he  did,  some  other  observer  would  before 
long  have  had  the  luck  to  fall  in  with  the 
These  criticisms  are  not  creditable  to  those  by 
they  were  made.  Call  it  accident  or  chance,  the  fact 
remains  that  this  novice,  looking  out  for  what  In- 
could  find  in  the  heavens,  and  with  instruments  im- 
proved by  himself,  discovered  an  unknown  planet,  and 
extended  the  boundaries  of  the  solar  system  to  twice 
the  distance  that  had  been  received  for  thousan 
years.  Such  accidents  bring  fame,  and  are  only  called 
luck  by  the  envious. 

One  of  the  last-found  planets  of  our  solar  system 
was  discovered  about  a  year  ago,  also  by  accident,  but 
to  the  great  honour  of  the  discoverer.  He  was  looking 

1  Robison,  frlin.,  Phil.  Trans,  i.  3 
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for  something  clue;  he  found  what  he  wan  looking 
ad  a  new  planet  betides.  What  he  waa  looking 
<ia  one  of  the  no-called  nuisances  of  the  heavena, 

sa  asteroid,  one  of  about  450,  named  4S84.  To  search 
•  aa  Heraohel  had  to  do,  even  though  ita  where- 
is  waa  known,  called  for  labour  ami  time,  The 

astronomer,  who  waa  on  the  lookout  loaaened 

both  by  expoaing  a  photographic  plate  to  Uie  atarry 

xed  atar  doea  not  change  its  place  du 
the  expomiro  of  tho  plate,  or,  rath-  r  th--  plate  moves 
aa  tho  atar  moves:  a  moving  body,  bo  it  planet  or 
cornet,  doea  change  its  place,    A  point  will  thus  repre- 
sent a  fixed  star;  a  lin-.  however  short,  and  however 
trace,  represent*  a  moving  body.     When 
••  exposed  plate,  he  saw  at 

once  tho  trace  !••  :.o  asteroid  he  was  in  search 

•tit   another,  a   t'uinh-r  an-1  a  longer  trace  of  a 

••ii  on  the  plate.     It  wa«  th«- 

trace  of  a  planet  hit  ,vn.    An  examination 

<>f  the  stranger  resulted  in  th<    <li  <    \,  ry  that  he  waa 
a  ball  twenty  miles  in  diameter,  and,  excepting 
moon,  tho  nearest  of  tho  planets  to  us,  so  near  that 
he  may  be  made  to  tell  us  tho  exact  distance  we  are 
Hi-  'liscoverer  calif  1  him  Eros,  Love  or 
from  hi*  ,  size.1     Herachel  had 

no  such  short-cuts  to  discovery  in  his  day. 
An  immense  impulse  was  given  to  the  study  of  the 
by   Herschel's  disc  It  was  not  merely 

what  he  achieved  by  b«  tho  spot  and  on  the 

lookout      It   was  also  by  the  lesson  he  taught  astro- 
rs  to  do  as  he   «li«l.      A  band  of  -four 
***»<*  flntfttry,  April  1899,  p.  612. 
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observers,  suspecting,  and  with  good  reason,  that  a 
w«- 11 -kept  watch  would  reveal  unknown  wond<  i 
the  depths  of  space,  undertook  to  search  for  other 
planets.  Had  photographic  plates  or  charts  then  been 
part  of  the  equipment  of  an  observatory,  the  work 
would  have  been  easy,  and  tin-  ivwanl  tvrtuin.  lint. 
plates  and  star -charts  were  not  known;  and  tip- 
twenty -four  workers  laboured  and  toiled  in  vain. 
An  outsider  carried  off  first  honours  on  the  first  day 
of  the  century — Piazzi  of  Palermo,  who  had  visited 
Slough,  had  talked  with  Herschel  and  his  sister. 
perhaps  drawn  a  breath  of  inspiration  from  them 
and  their  surroundings.  The  beaten  twenty-four 
astronomers  did  not  retire  from  the  field.  Two  years 
later,  Dr.  Olbers,  of  Bremen,  discovered  another  asteroid, 
Pallas;  and  two  years  later  still,  Harding,  in  the 
same  neighbourhood,  discovered  a  third,  Juno.  Olbers, 
wisely  using  imagination  in  the  pursuit  of  sci»  nc«  . 
came  to  the  conclusion  that  these  small  bodi<  ^ 
pieces  of  a  planet  which  had  burst  or  exploded,  and 
that  other  pieces  would  be  found  floating  about  in 
space.  He  acted  on  the  idea,  and  rediscovered  Piazzi's 
Ceres,  which  had  been  lost  again,  as  well  as  a  fourth 
asteroid,  Vesta.  Then  the  hunt  for  more  pieces  of  tin- 
disrupted  planet  ceased,  till,  about  forty  years  later,  it 
again  received  a  fresh  impetus  from  Hencke's  discovery 
of  Astraea,  and  was  continued  by  Mr.  Hind  at  the 
Regent  Park  Observatory  in  London,  and  others,  with 
such  success  that  floating  pieces  have  been  netted  by 
hundreds,  grumbled  at  as  nuisances,  and  assigned  the 
honour  of  having  been  thrown  off'  direct  by  ill 
him-;. -If,  not  blown  into  space  by  a  disrupted  planet. 
One  of  these  pigmy  planets  was  named  Lucre ti a,  after 
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Henehel'B  sister.     Such  were  some  of  the  fruits  of 
lam  Henehel's  earliest  studies  Among  the  stars. 

tie  wandering  stranger  discovered  on 

Man  si,  was  not  fully  known  for  some  months, 

ohel  had  surrendered  the  care  of  his  new  worM  t<> 

the  astronomers  of  Europe,  and  they  could  not  make 

up  thrir  inin.lH  about  it,  till  Lexell  of  St  Petersburg  led 

tin-  way  1'V  sh'-win-    tli:iL    it   MM   an   OOtlyiag  jun^iy 

planet     A  whole  year  elapsed,  and  Herochel    had 
resumed  his   observations   on    t  ngular  star" 

before  he  thought  of  giving  it  a  name.    Events  had 
happened  during  the  interval  which  affected  his  view 

10  name  it  should  bear:  he  had  become  Royal 
Astronomer  to  George  HI.,  had  received  from  him  a 
yearly  pension,  was  pursuing  a  profitable  trade  as  a 
mak<  scopes  un«l«-r  tin-  Kind's  patronage,  and 

was  housed  un.l.-r  the  -h.-lt.-:-  ..i  Windsor  Castle*.     I 
should  cause  no  surprise,  therefore,  that,  evidently 
long  consider  i  addressed  the  fol  lo \v  i  1 1  -  1  r  t  tor  to 

•seph  Banks,  President  of  the  R< 

SIR  Jotira  BAKU,  DART.,  P.R.8. 

"Sin, — By  the  observations  of  the  most  emin<  nt 
antroimin. TS  in  Kun»pe  it  appears  that  the  new  star, 
\\hich  I  had  the  honour  of  pointing  out  to  tlu  m  in 
March  1781,  is  a  primary  plan,  t  of  our  solar  system. 
A  body  so  nearly  related  to  us  by  its  similar  condition 
turn,  in  t:.  unU'iiiK led  expanse  of  the  starry 
heavens,  must  often  be  the  subject  of  the  convene 
not  only  of  astronomers,  but  of  e\  ience 

in  ge  i :  1'h is  con  i  1 1 1  hen  makes  it  necessary 

to  give  it  a  nain  l>y  it   may  be  distinguished 

the  rest  of  the  planets  and  fixed  stars. 
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"In  the  fabulous  ages  of  ancient  times  the  appellations 
of  Mercury.  \ «  nus,  Mars,  Jupiter,  and  Saturn  were 
given  to  the  planets  as  being  tin  names  of  their 
principal  heroes  and  divinities.1  In  the  present  more 
philosophical  a?ra,  it  would  hardly  be  allowable  to 
have  recourse  to  the  same  method,  and  call  on  Juno, 
Pallas,  Apollo,  or  Minerva  for  a  name  to  our  new 
heavenly  body.  Tlu«  first  consideration  in  any  par- 
ticular event,  or  i.maikaM.  incident,  seems  to  be  its 
chronology:  if  in  any  future  age  it  should  be  asked, 
when  this  last-found  planet  was  discovered?  it  would 
be  a  very  satisfactory  answer  to  say, '  In  the  Reign  of 
King  George  the  Third.'  As  a  philosopher  then,  the 
name  of  GEOROIUM  SIDUS  presents  itself  to  me,  as  an 
appellation  which  will  conveniently  convey  the  in- 
formation of  the  time  and  country  where  and  wlu-n  it, 
was  brought  to  view.  But  as  a  subject  of  the  b< 
Kinijs,  who  is  the  liberal  protector  of  every  art  and 
science; — as  a  native  of  the  country  from  whence  this 
illustrious  Family  was  called  to  the  British  throne; — 
as  a  member  of  that  Society,  which  flourishes  by  the 
distinguished  liberality  of  its  Royal  Patron; — and, 
last  of  all,  as  a  person  now  more  immediately  under 
the  protection  of  this  excellent  Monarch,  and  owing 
everything  to  His  unlimited  bounty; — I  cannot  but 
wish  to  take  this  opportunity  of  expressing  my  sense 
of  gratitude,  by  giving  the  name  Georgium  Sidus, 

1  Georgium  Sidus 
—jam  nunc  assuesce  vocari'  (Virg.  Georg.), 

to  a  star,  which  (with  respect  to  us)  first  began  to 
shine  under  His  auspicious  reign. 

1  Herschel  might  have  known  better  than  write  this :  see  M.  de 
Lalande's  Astronomy,  sees.  639,  640. 
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"By  addreamng  this  letter  to  you,  Sir,  aa  President 

Koyal  Society,  I  Uke  the  moat  effectual  method 

une  to  the  Literati  of  Europe 

1  hope  they  will  receive  with  pleasure,     I  have 

honour  to  be,  with  the  greatest  reapect,  etc., 

A 


When  Horachel  (Uncovered  the  planet  Uranua  be  had 
received  oar  and  no   bounty   fn.i.»    King  or 

peopl  «li-l  t)>  extend  his  patronage  to 

him  til!   fifteen  m..nths  had  elapsed.    Galileo  waa  in 
reccij  mdsome  allowance  from  the  Or 

hen  he  diacovered  the  satellite*  of  Jupiter, 
m  the  Medicean  Stan.    It  waa  not  only 
pardonable  to  do  this  ;  it  waa  moat  natural.    But  science 
refuaed  to  endorse  the  flattery:  and  *  men, 

especially  on  the  Con  \vere  equally  unwilling  to 

accept  the  name  proposed  by  Herschel  for  the  i. 

verod  planet     For  many  years  it  continued  to  be 
called  the  Georgian  Star,  or  the  Georgium  SMus,  in  this 
country,  though  not  without  strong  protests.     While 
men  in   Britain  allowed  that  "Georg< 

1  has  many  titles  to  be  remembered  by  the  fri<  n-ls 
of  science,  to  which  few  of  his  contemporaries  have 

re  tensions,"  they  ma  i      We  shall  therefore 

do  well  to  anticipate  the  decision  of  posterity,  by  at 
once  adopting  a  term  that  must  ult 
No  one  thinks  of  perpetuating  the  name  Georgian  now. 
Uranus  has  displaced  it,  and  justly.  The  judgment  of 
posterity  has  gone  against  the  name  proposed  by  the 
discoverer  and  that  of  Hcraclid,  generously  proposed 

ilande.     Heathenism  and  an 

»ne  must  decide  for  himself  whether 
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this  was  right,  or  whether  the  same  rule  should  hold 
among  the  stars  as  has  been  allowed  to  hold  on  e 
where  an  adventurer  gives  his  name  to  a  New  World, 
and  the  real  discoverer  has  to  rest  content  with  naming 
a  province  of  it,  perhaps  a  province  of  little  >v<»rt  h. 

In  \M-itiiiLT  this  letter  to  the  PiWidrnt  of  the  Royal 
Society,  William  Herschel  could  plead  more  ^munds 
for  justification  than  NV»-  mi^ht  bo  disposed,  at  lirst 
sight,  to  allow.  That  he  was  recognised  by  the  Kin^ 
as  a  discoverer  and  a  leader  of  thought  was  a  great 
honour,  recom  UK]  i'li  ULT  him  at  once  to  the  nation  and 
to  the  whole  world.  That  he  was  paid  a  salary  out  of 
the  King's  or  the  nation's  purse,  and  was  placed  by  the 
Kin^  near  the  palace  and  brought  into  close  relations 
with  the  Royal  Family  is  also  manifest.  We  are 
bound  to  give  due  weight  to  these  considerations  in 
the  mind  of  an  upright  and  honourable  man,  who 
»!»•»•  ply  respected  his  sovereign,  and  knew  best  the 
amount  of  his  own  indebtedness.  But  history  tells 
more  than  one  story,  that  goes  far  to  justify  Herschel's 
name  for  the  newly  discovered  star.  It  was  not  an 
uncommon  thing  to  exalt  an  earthly  prince  to  a  throne 
in  earthly  skies.  Probably  we  shall  all  admit  that  this 
was  a  mistake,  perhaps  a  degradation  of  true  science, 
which  knows  no  distinction  between  king  and  beggar, 
and  whose  boundaries  have  been  extended,  to  quote 
the  words  of  Galileo,  a  hundred  thousand  fold  by 
those  whom  popes  and  princes  despised.  But  the 
fact  is  beyond  dispute.  The  hair  of  Berenice,  the 
Queen  of  Egypt  and  the  murderess  of  the  lover  by 
whom  she  was  slighted,  was  carried  off  from  the 
temple  of  Venus,  to  whom  it  was  vowed,  and  placed  by 
Conon  as  a  constellation  among  the  stars.  Sobieski, 
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vorcr  of    Eastern  Europe  from   tin- 
got  a  similar    honour   done    him    hy 

th.n  invented  constellation  called 

nki's  Shi.-l-i  0  ileo  f.-lt  himself  UH.I.T  such 
obligations  to  the  ducal  house  of  Tuscany  tha 
named  the  four  moons  of  .luj-n-  r.  which  ho  discovered, 
the  Medieoan  Stars,  a  name  they  long  continued  to 
bear.  The  honour  of  a  place  in  the  heavens  was 
great  It  was  also  much  sought  after,  so  much  so 

Ualileo  was  told  "ho  would  do  a  thin-  just  and 
.nd  at  the  same  time  render  himself 

and  powerful  f..r  aver,"  if  he  "named  the  next 
star  which  h<>  shouM  discover  at  name  of  tin- 

great  Hti  i  nee,  a*  well  as  the  moat  brilliant  of 

all  th«-  \\-MI-I.  1."  Henry  of  Navarre.  Fortunately,  in  this 
respect  at  least*  ho  had  not  tho  chance,  otherwise  we 
might  have  had  the  starry  heavens  peopled  wit 

••ly  nonentities  of  earth.     Royn  71),  <li«l  n 

MM.  ilar  honour  to  Louis  xiv.,  by  forming  a  constella- 

called  The  Sceptre,  for  that  monarch's  glory; 
Messier,  after  the  astronomer  of  that  name,  was 
another  recently  invented  constellation  on  which 
Boecovich  made  the  lines — 


Carte  erat  ille  tuo  digniu  inene  pola" 


But  no  one  would  have  expected  a  man  of  science  so 
famous  as  Edmund  Halley,  to  in\  i -nt  a  constellation  in 
honour  of  Churl.-  n  The  Oak,  in  memory  of  his 
escape  at  tester,  or  that  Flamsteed  would  have 

placed  so  rotten  a  thing  as  the  "  Heart  of  CharK 
among  the  stars.1 

1  UUude,  L  J83,  S84. 
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While  we  are  satisfied  that  th<  i.    is  no  ground  for 
finding  fault  with  Hersch  r  tin   n< -\v  planet 

he  discovered,  we  are  more  sati.slii d  that,  by  the  mouth 
of  Bode,  tin-  jury,  to  whom  he  required  i  ;  ! 
disallowed  the  flatt.-ry.  and  called  thr  plain-t  I'l-amix 
not  even  Hcrschcl,  as  Lalande  proposed.  The  next 
planet  that  was  discovered,  the  first  of  the  asteroids, 
was  named  by  its  discoverer  Certs  Ferdinandea 
after  a  contemptible  Kin;;  of  Naples,  but  Ceres  has 
long  since  swallowed  Ferdinandea  up.  Even  at  tin 
time  an  amused  cynicism,  speaking  in  (he  Letters 
*  i  Horace  Walpole,  was  say  in-  Must  not  that  host 
of  worlds  be  christened?  Mr.  Herschel  himself  has 
stood  godfather  for  His  Majesty  to  the  ne\\  Sid  us. 
Majesty  has  a  numerous  issue ;  but  they  and  all 
the  princes  and  princesses  in  Europe  cannot  supply 
appellations  enough  for  twenty  millions  of  new-born 
stars."  1 

In  the  year  1782  Herschel  not  only  continued  to 
prosecute  the  studies  he  had  begun,  but  ventured  into 
new  and  almost  untrodden  fields  of  research.  Two  or 
three  months  were  cut  out  of  the  working  time  of  that 
year  by  a  summons  to  Windsor  to  see  the  King  and 
hear  what  he  might  do  for  him.  But  his  activity  and 
enjoyment  in  work  made  up  for  lost  time.  In  1780  he 
contributed  two  papers,  or  twenty-five  large  pages,  to 
the  Philosophical  Transactions  of  the  Royal  Society  ; 
in  1781  he  contributed  two  papers,  or  thirty-five  pages ; 
and  in  1782,  notwithstanding  the  loss  of  two  months, 
four  papers,  or  nearly  one  hundred  pages — a  good 
year's  scientific  work  for  any  man,  more  especially  for 
one  who  was  giving  thirty  or  even  thirty-eight  music 
1  Letters,  vi.  259. 
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Imnns  t     l.i-  i-uj.;.-  per  week;  groaning  and  fn 

had  to  be  in  his  place  eon<lui-ting  a  band  or  a  concert, 
and  supervising  a  chun) 

seeking  rest  in  sleep,  when  the  day's  weary  work 
was  done,  would  often  spend  the  night  in  observing 
tho  htarw.  His  sister,  who  was  his  invariable  com- 
panion i  itches,  had  ample  reason  to 

aay  of  him,  "  !!<•  «ii-l  in  one  season  more  than  anyone 
else  could  have  done,  and  would  have  resumed  th«- 

tea]  the  next  fifteen  years,  if 
nothing  had  interfered." 

The  new  path  on  which  he  entered,  and  which  led 
hint  r  and  most  attractive  fields  of  in 

was  the  distance  of  what  are  called  the  fixed  stars 
solar  system.     II-   '-.:.•  -.-.  ;•.  it  at  the  distance 
Hi  nearest  of  them,  twice  the  sun's  distance  from 
the  earth,  immense  though  it  seems,  appears  no  bigger 
than  a  needle  point,  and  cannot  be  used  as  a  base  line 
Measurement,  or,  indeed,  as  a  line  at  all.     !!••  #ive 
up  the  thought  of  attempting  to  solve  the  pn 

"  most  natural  and  the  easiest  sid«       I* 
was  good  for  neighbours  so  near  us  as  Mars  and  Venus. 
It   was    useless    for  Sinus  or  Arcturus.     Following, 
perhaps,  the    example  of    Galileo,  he  believed 
observations  on  stars  so  close  together  that  n< 
the  naked  eye  nor  ordinary  telescopes  could  separate 
them,  and  make  two  out  of  one,  would  lead  to  a 
discovery  of  t  tance.     He  did  not  succeed  in  his 

purpose,  but  he  was  "  introduced  to  a  new  series  of 
observations  and  discoveries."  lie  resolved  to  examine 

i  the  heavens  with  the  utmost  attention 
and  a  very  high  power,  that  he  might  collect  such 
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materials  for  this  research  as  would  enalilr  him  to  fix 
his  observations  upon  those  that  would  i..-i  answer 
his  end.  The  subject  promises  s  :  harvest  that 

he  cannot  lu-lp  inviting  every  lover  of  astronomy  to 
join  him  in  observations  that  must  im  \ital»ly  lead 
to  new  discoveries.  He  took  some  pains  to  find  out 
what  double  stars  had  been  recorded  by  astronomers ; 
but  "  Nature,  that  great  volume,  appeared  to  him  to 
contain  the  best  catalogue  upon  this  occasion." 

The  results  of  this  search  of  the  heavens  appeared  a 
month  later  in  a  Catalogue  of  Double  Sta^.  I  IM  \ 
were  "not  only  double  stars,  but  also  treble,  double- 
double,  quadruple,  double-treble,  and  multiple."  Ami 
he  noticed,  in  a  strangely  prophetic  vein  of  inspired 
imagination,  not  shrined  in  the  temple  of  fact  for  HICK 
than  twenty  years  after,  "  It  is  much  too  soon  to  form 
any  theories  of  small  stars  revolving  round  large  ones." 
Of  269  of  the  suns  contained  in  this  catalogue  only 
42  had  been  previously  observed.  While  pursuing 
researches  so  laborious  and  so  delightful,  he  was 
driven  to  devise  ingenious  improvements  on  the 
micrometer,  as  the  contrivance  was  called  that  is  used 
for  measuring  small  spaces.  But  Herschel's  thoughts 
were  turned  into  other  channels  in  the  summer  of 
1782.  He  was  raising  questions  we  are  only  getting 
answers  to  now. 

While  Herschel  was  thus  rapidly  rising  into  fame, 
he  was  not  forgetful  of  the  sister  who  generously 
sacrificed  her  own  wishes  and  prospects  as  a  singer 
to  advance  his  as  an  astronomer.  During  the  time 
she  was  free  from  her  numerous  engagements  as  the 
thrifty  housekeeper,  the  careful  secretary  and  time- 
keeper, the  reviser  and  reducer  of  observations,  she 


Ill  K>  IT  COMETS  81 


amused   herself  by  sweeping  the  heavens  f 

•et  reflector,  of  which  her  brother  had 
made  her  a  present.    She  waa  ao  aucceaaful  that 
fame  soon  sounded  ON  j  >e.    "  Miss  Herschel,"  one 

writer  reports,  "sister  of  the  celebrated  astronomer, 
haa  observed  a  comet,  and  its  orbit  haa  been  calculated. 
third  comet  of  which  we  know 
s  celestial  viaitor  waa  talked  < 
sor  Castle  aa  the  Lady's  Comet     Unfortun. 
the  name  waa  not  retained,  aa  it  ought  to  have  been, 
v  on  to  a  later  discovery  by  Miss  Herachel. 
Between  1786  and  1707  ahe  discovered  eight  comets 
altogether  o  was  she  the  first  discoverer, 

seen  by  her  on  November  7,  1795,  was 
specially  worthy  of  this  name,  but  is  now  known  aa 
••'a  Comet     Her  value  aa  an  assistant    to 

l>eaidea  her  own  personal  merit  aa  a  woman 
once,  got  for  her  a  pension  of  £60  from  the  Civil 
granted  to   the   King  by   Parliament     It  was 
for  the  modest  wants  of  a  woman  who  not 
only   handled   a  telescope   with    the  dexterity  of    a 
ised  observer,  but   \vh. -u  M\ty  years  of  age,  spent 
some  of  the  last  days  of  her  stay  at  Slough  "  in  paint- 
ing and  papering  the  rooms  ahe  waa  to  occupy  in  a 
small  house  attached  to  the  Crown 

h  ahe  remov 

Yea  year,  from  1780  to  1812,  the  active  mind 

.111  Herachel  enriched  the 

Proceedings  of  the  Royal  Society  with  one  or  more 
paper  h   astonished   the  world   of   science  and 

•ted  the  attention  of  mankind     The  years  1813, 
were  blanks,  but   1814,  1MV    1817,  and 
showed  ii  iig  of  hand  or  eye,  although  for  years 

6 
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his  strength  hod  been  failing  under  the  pressure  of 
burdens  laid  on  him  as  King's  Astronomer — unnecessary 
burdens.  Without  including  the  diagrams,  often  in 
thrmselves  a  heavy  labour,  these  papers  are  spread 
over  two  thousand  quarto  pages,  an  extraordinary 
record  of  hard,  honest,  earnest  work.  His  first  two 
papers  were  said  to  be  "  communicated  by  Dr.  Watson, 
Jr.,  of  Bath,  F.R.S.,  and  written  by  Mr.  William 
Herschel  of  Bath."  The  same  designation  of  tin 
astronomer  appears  again  in  the  Proceedings  for 
1781;  but  in  the  end  of  the  year  it  is  replacc'<l  l.\ 
Mr.  Herschel,  F.RS.  In  1783-84-85  we  find,  William 
Herschel,  Esq.,  F.RS.  But  from  1786,  the  year  in 
which  he  received  the  degree  of  LL.D.  from  tin 
University  of  Edinburgh,1  to  1815,  the  style  is, 
William  Herschel,  LL.D.,  F.RS.  In  1817,  1818,  it 
becomes  Sir  William  Herschel,  Knt.  Guelp.,  LL.D, 
F.RS.  The  musician  of  Bath  had  made  good  his 
right  to  rank  with  the  noblest  and  the  most  le.i 
of  men. 

1  Professor  Holden,  in  his  Life,  writes  (p.  47) :  "  It  was  only  in  1788 
that  he  became  'Dr.  Herschel/ through  the  Oxford  degree  of  LL.D." 
This  Oxford  degree  of  LL.D.  has  of  late  been  changed  in  his  case  into 
D.C.L.  The  Oxford  "Catalogue  of  all  graduates  .  .  .  between  Oct. 
10,  1659,  and  Dec.  31,  1850,"  does  not  contain  his  name,  except  as  the 
father  of  Sir  John  Herschel,  on  whom  the  degree  of  D.C.L.  was 
conferred.  The  date  of  the  Edinburgh  degree  is  April  10,  1786,  and 
is  the  only  ground  I  can  discover  for  the  title  LL.D.,  that  he  ta 
all  his  papers  from  1786  to  1818.  The  honour  of  LL.D.  from  Oxford 
was  first  claimed  for  Herschel  in  1798-9.  See  Public  Characters,  i.  396. 


CHAPTER  VI 

KSlMiWMKS  I     <T    His!    \l:<  II 

IT  was  clear  to  men  of  science  that  Home  thing  ha.  I  to 
be  done  for  Herachel.  He  cou!<l  or  slave  aa  a 

teacher  of  music  and  a  conductor  of  concert*  during 
the  working  hours  of  the  day,  and  improve  the  tele- 
scope or  keep  u  the  stars  I 

.is  proud  of  its  • 

\,  an«l  offered  a  large  reward  for  the  beat 
means  of  tin-lin^  the  longitude  at  sea.  Since  the 
discovery  of  Uranus,  his  name  was  in  everybody's 
mouth,  especially  in  Bath.  People  of  celebrity,  with 
or  without  intr.Hlurtions,  came  to  see  him.  Ai 
them  wa.s  the  Astronomer-Royal,  Dr.  Maskeh 

d  a  steady  and  admin  1.     At  their  first 

view,  Caroline   thought  they   were    quarrelling 
Eagerness  to  make  sure  that  t  ^ician   waa  a 

reality,  not  a  sham,  may  account  for  ;h  tone  of 

"d  to  her  like  quanvllin^.  while  her 
i  irk    when    Ma.skelyne    l.-ft,    "That    is  a 
»w,"  reads  more  like  a  compliment  than  a 
censti  Watson,  between  whom  and  Hersch.  i  a 

p  had  sprung  up.  that  lasted  for  the  rema 
•  life,  was  constantly  at  his  house,  help 

tiering  money  to  meet  expenses,  v. 
waa  gently    1     lined,  and  communicating  papers  and 
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letters  from  Sir  Joseph  Banks,  Pivsi.lmt  <>!'  tin*  Royal 
Society.  Herschel  was  rapidly  outgrowing  his  sur- 
roundings. The  dullest  eye  could  see  that  scum -thin^ 
had  to  be  done  for  the  honour  of  the  country. 
Herscln-l.  though  resident  in  England,  was  not  an 

simian:  Init  he  was  a  subject  of  the  K  i 
England  as  Elector  of  Hanover,  and  the  nation  that 
reaped  the  honour,  it  might  soon  come  to  be  tin-  \ .milt, 
nf  1 1  is  discoveries,  was  Ixmnd  to  mark  its  sense  oi  tin 
value  it  set  upon  his  presence  within  its  borders.  Tin- 
Royal  Society  did  what  they  could,  but  it  was  far 
from  enough.  As  they  honoured  Benjamin  Franklin 
with  the  Copley  Medal  in  1753  for  "curious  exj  n 
mcnte  and  observations  on  electricity,"  so  they  showed 
their  high  regard  for  William  Hrrschcl  by  awarding 
the  same  medal  to  him  in  November  1781  for  his 
"  discovery  of  a  new  and  singular  star."  On  Decem- 
ber 6  of  that  year  he  was  also  elected  a  Fellow  of 
the  Society.  But  these  honours  did  not  meet  the  case. 
They  were  prizes  won  in  the  race  for  fame ;  they  did 
not  provide  a  living  or  leisure  for  further  triumphs. 
But  the  King  personally  was  bound  to  interp  —  -.  II »• 
had  a  name  throughout  Europe  for  love  of  science,  and 
especially  of  astronomy,  which  no  other  monarch  en- 
joyed. A  great  French  writer  described  him,  long 
before  Herschel  appeared  above  the  horizon,  as  "  \  ri 
tablement  amateur  de  la  Physique  et  de  1'Astronomie." 
For  years  he  had  supported  an  observatory  and  a  K  i  og'i 
Astronomer  at  Richmond.  Parliament  had  provided 
ample  funds  in  the  form  of  a  Civil  List,  of  which  at  that 
time  it  got  no  account.  But  the  funds  were  squan*  1  <  •  i •«  • « 1 
or  spent  with  such  a  lavish  hand  that  enormous  arrears 
remained  unpaid.  Apparently  the  King  wa^  h<  If 
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Public  opinion  outside  of  scientific  circles  had  also 
something  to  say  al>  chel,  for  he  had  become 

a  power  and  a  wonder  in  the  country.    M  Mr.  Herschel  s 
papers,"  it   sai  ••  justly  excited 

iiar  attention;  and   his  account  of  a  come: 
perhaps,  a  new  planet,  hath  procured   f<>r   him  the 
hone.  y  Copley's  Medal    Mr.  Herschel, 

who  is  a  musician  at  Bath,  is  one  of  those  extra- 

i  ten,  whose  genius  for  astronomy  and  whose  talents 
iiprovem  .Mstrumenta  have  enabled  him 

to  break  through  every  disadvantage  of  situation,  and 
to  make  discoveries  which,  as  they  call  for  the  warmest 
approbation  of  mankind,  ought  to  obtain  for  him  it 
more  than  common  encouragement  and  patronage."1 
tr  later  the  same  organ  of  public  opinion  wrote : 
Herschel,  of  whom  we  spoke  in  our  last  volume, 
hath  carried  on  his  astronomical  researches  with  amaz- 
ing success.  He  hath  discovered  a  great  number  of 
double  and  triple  stars,  which  are  surprisingly  and 
beautiful  iti.-.l  in  Appearance  and  • 

:rs.     The  new  star  or  comet,  for  the  discovery 

«»f  \vhirh  he  obtained  the  Gold  Medal  in  17 si,  is  now, 

roversy,  ascertained  by  him  to  be  a  regular 

try  planet,  beyond  the  orbit  of  Saturn.    He  hath 

the  name  of  the  Qeorgium  Sidus,  in  honour 

•*  King,  who  hath  settled  a  handsome  salary  upon 

.nd  taken  him  into  his  immediate  service. 

instance  of  Royal  patronage  and  munificence  to  eminent 

m<  lit  i-  ..piilly  glorious  to  His  Majesty  and 

to  Mr.  Herschel."1 

The  instincts  of  the  writer  were  correct,  but  his 

1  Annual  Jhpfibr  for  1781  [118]. 
1  Annual  Jhffcfer,  1782  [219]. 


86  HERSCHEL  AND  HIS  WORK 

knowledge  of  "the  handsome  salary"   was 
live. 

iong  the  Bath  visitors  were  many  philosophic  il 
gentlemen,  who  used  to  frequent  the  levees  at  St. 
James's  when  in  town.  Colonel  Walsh,1  in  particular. 
inform  1  my  brother  that  from  a  conversation  he  had 
had  with  His  Majesty,  it  appeared  that  in  the  spring 
he  was  to  come  with  his  seven-foot  telescope  to  the 
King.  Similar  reports  he  received  from  many  ot In  is, 
but  they  made  no  great  impression  nor  caused  any 
interruption  in  his  occupation  or  study,"  till  "one 
morning  in  Passion  Week,  as  Sir  William  Watson  was 
with  my  brother,  talking  about  the  pending  journey 
to  town,  my  eldest  nephew  arrived  to  pay  us  a 
and  brought  the  confirmation  that  his  uncle  was  ex- 
pected with  his  instrument  in  town."  *  This  nephew 
was  George  Griesbach,  son  of  the  elder  daughter  in  the 
Herschel  family,  and  a  musician  well  known  and 
favoured  at  Court.  A  chaise  was  at  the  door  to  take- 
brother  and  sister  to  Bristol,  ten  miles  away,  for  a 
forenoon  rehearsal  of  the  Messiah,  which  was  to  be 
performed  in  the  evening.  The  conductor  was  too 
much  absorbed  in  his  nephew's  news  from  Court  to 
attend  the  rehearsal.  Caroline  was  left  to  do  it  for 
him.  and  to  fill  "the  music  box  with  the  necessary 
parts  for  between  ninety  and  one  hundred  performers." 
This  was  how  news  of  the  endowment  of  research  came 
from  London  to  Bath.  It  was  a  reality,  not  a  romance 
gilded  with  glory,  like  the  news  brought  by  an  im 
ary  rider  from  Ghent  to  Aix.  But  the  news,  however 

1  Apparently  one  of  the  King's  equerries,  of  whom  we  shall  hear  more 
in  the  coarse  of  the  story. 

*  Caroline  Herschel,  Mtmoirt,  p.  44. 
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mtisfactory,  came  in  so  unsatisfactory  a  way,  and  were 
i  bearing  that  aomething  waa  at  work 

•    Mr   1'.    M      Jiorg,  waa 

dead.    Herat)  uds  imagined  he  was  to  succeed 

•  vacant  post  at  Row,1  for  George  HI.  waa  known 

us  patronage  of  astronomy  long  before  he  heard 

lorschel.    In  an  observatory  at  Richmond,  built 

i  the  superintendence  of  Bevift,  140  feet  long  and 

•\  o  storeys,  were  several  grand  instruments  made 

sson  of  London.* 

Laden    -with    «•%.  rything    necessary    for    viewing 
lo  stars,"  Henchel,  accompanied  by   h 
•Villiam  Watson,  left  home  on  May  8.    No  1 
reached  the  anxious  household  at  Bath  fur  a  f 

ist  Caroline  and  Alexander  learned  that  "  he  had 

been  introduced  to  the  King  and  Queen,  and  had 

iasion  to  come  to  the  concerts  at  Buckingham 

House,  where  the  King  conversed   with   him  about 

astronomy."    He  was  also  so  favoured  that  "  the  King 

gave  him  leave  to  come  to  hear  the  Griesbachs  play  at 

the  private  concert  which    he    has  every  evening." 

r  Alexander  was  known  to  the  King, 

un<l  was  in<jiim-«;  n  t he  same  breath  apparently 

as  he  inquired  at  a  great  speculum."    Had  Miss 

Burney  been  telling  the  story,  she  would  probably 

MLid  thai     What?  what?  what?"  looked  upon  t  ho 

two  as  creatures  of  the  same  kind    But  his  pupils 

and  Mr.  Palmer,  the  manager  of  the  theatre  at  Bath, 

must  be  told  that  he  could  not  return  till  the  King 

had  seen  the  planets  with  the  seven-foot  reflector,  and 

i  him  permission  to  leave.     That  telescope  had 

1  Jfow**,  p.  821.  '  UUoda,  JV*fc«,  i.  xx. 
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found  a  temporary  home  in  tin  Royal  Observatory  at 
Greenwich  \\li.-re  it  put  Dr.  Maskelyne  out  of  c«i 
with  tin  instruments  he  had  for  national  use,  and,  not 
long  before, for  exhil lit  i< in.  \\-ith  han«llin^  l>y  the  jmMic, 
at  SO  much  |.<T  h»-a«l  :  '  Colonel  Walsh  a^ain  makes 
his  appearance  as  entertaining  Herschcl  at  dinner  with 
the  Astronomer- Royal,  nn<l  Mr.  Auhert,  a  well-knnwn 
observer  of  those  days.  Both  of  them  were  delighted 
with  the  new  telescope  and  its  inventor. 

Maskelyne  was  provided  at  Greenwich  with  two 
mural  quad  rants  of  eight  feet  radius  at  a  cost  of  £280 
each,  a  great  transit  instrument,  a  sector  of  12 
and  many  other  instruments.  An  assistant  also  was 
kept  constantly  at  work  on  the  observations  made. 
Astronomers  allowed  that  at  no  place  had  so  many 
good  observations  been  made  as  at  Greenwich,  but 
Maskelyne  was  dissatisfied  when  he  compared  the 
instruments  with  the  telescope  of  Herschel,  the  work 
of  the  ablest  craftsmen  in  England  with  that  of  a 
novice.2  On  February  20,  1806,  the  French  mathe- 
maticians, "  notwithstanding  the  spirit  of  hostility  that 
had  so  long  animated  England  and  France  against  one 
another,"  gave  a  most  gratifying  proof  of  the  regard 
in  which  they  held  Maskelyne  and  his  predecessors  in 
the  Royal  Observatory  at  Greenwich.  They  wrote  by 
De  Lambre  to  Maskelyne,  sending  him  seven  copies 
of  their  newly  published  astronomical  tables,  and 
paying  the  homage  of  gratitude  and  esteem  to  "the 
author  of  the  greatest  and  most  precious  collection  of 
observations  that  exists."  They  were  "  deduced,  by  the 
rules  of  Laplace,  chiefly  from  a  series  of  more  than 
three  thousand  two  hundred  observations  made  at 
1  Wi-M,  ii.  28.  •  Lalande,  Preface,  xxxvii.  (1771). 
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Greenwich  between  the  yew  1765,  Science 

wan  thiiH  the  mother  of  peace  and  goodwill  between 
two  l.iu.-i  iy  hofttiie  nations. 

attack  of  influenza,  which  won-  oil*  in  lorn  tlian 
a  week ;  a  aeriea  of  dinners,  at  which  the  new  lion  of 
science  waa  exhil  10  gaze  of  "the  beat  company ," 

an  I  liul.-waa  talked  lohai  they  called  his  great 

diacoveriea  " ;  two  nights  of  star-gazing  at  Greenwich ; 
state  concerts,  at  which  the  King  "  kept  him  in  conver- 
ilf  an  hour,"  and  even  asked  George 
Griesbach  for  a  solo-concerto  that  hit*  uncle  might  hear 
him  play;  acting  the  showman  by  explaining  th< 
speculum  to  the  Princesses,  and,  on  a  clou-iy  •  \oning, 
showing  them,  with  fine  eff«  ugh  the  telescope, 

a  pasteboard  Saturn  at  the  bottom  of  the  garden  wall," 
—these  and  other  tricks  of  this  "showman  of   th< 
heavens  "  were  his  employment  for  the  next  few  weeks. 
"  Company  is  not  always  pleasing,"  he   wrote,  "  and  I 
rather  be  polishing  a  speculum.      In  th< 
i ni.  1st  of  this  mental  dissipation  he  was  brought  down 
i  heaven  to  earth   !<\    his  money  running  short. 
Several  times  he  wrote  to  Bath  for  a  supply !    Delays 
so  unnecessary,  and  the  thoughtless  indifference  with 
which  a  working  musician   was  kept  hanging  on  at 
without  regard  to  his  loss  or  his  expenses,  were 
not  creditable  to  those  concerned.     It  looks  as  if  there 
were  a  hitch  somewhere. 

His  sister  relates  in  a  letter  written  in  1842,  tw 
years  after  his  death,  that  the  King  was  surrounded 
by  wiseacres,  who  knew  how  to  bargain.    They  pro- 
posed to  send  her  brother  back  to  Hanover  on  a  salary 
100  a  year.    Her  idea  was  that  Parliament  had 

**.,  1600,  pp.  65,  69. 
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"granted  to  the  King  £80,000  a  year  I'm-  Bnoouri 
sciences."      She  also  believed  that  West  the  ] .al- 
and her  brother  were  the  first  who  benefited  by  this 
grant.  'ring,  of  course,  to  the  arrange- 

ments regarding  the  Civil  List,  which  came  into  effect 
in  1782.1 

It  seems  to  me  that  tin-  King  had  more  Beriooi 
difficulties  in  dealing  with  William  Herself  1  than  an 
generally  supposed.  Unquestionably  he  had  deserted 
the  army  of  Hanover  after  a  severe  defeat,  and  in 
presence  of  an  advancing  enemy.  A  quarter  of  a 
ivntury  had  pass.  then;  but  could  the  Elector 

<>f  Hanover,  as  King  of  Great  Britain,  pass  over  an 
oH'i-nce  so  grave,  and  knowingly  honour  the  offender 
even  after  that  lapse  of  time?  So  long  as  it  was 
simply  lettin  nes  be  bygones,  the  matter  was 

easy  of  solution;  but  it  came  to  have  another  look 
when  the  offender  was  received  under  the  shelter  of 
the  palace,  admitted  to  intercourse  with  the  Royal 
Family,  and  paid  a  pension  out  of  the  King's  purse. 
That  the  offence  was  unknown  to  the  King  is  altogether 
iin probable.  He  knew  Herschel's  younger  brother, 
mder,  and  inquired  after  him  at  a  state  concert 
in  Buckingham  House.  He  knew  also  the  Griesbachs, 
Herschel's  nephews,  and  employed  five  of  them  at  t 
concerts.  A  family  from  the  town  of  Hanover,  and  of 
such  outstanding  ability,  would  be  so  much  in  the 
mouth  of  Hanoverians  that  echoes  at  least  of  their 
gossip  could  not  fail  to  reach  the  King's  ears.  The 
King's  knowledge  of  every  petty  detail  of  gossip  among 
the  Hanoverians  had  passed  into  a  proverb  in  England 
"Modern  poets  differ  from  the  Elizabethans  in  this," 

1  Memoirs,  p.  321. 
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KeaU  wrote,  while  George  ill.  was  living:  "each  of  the 
moduniM,  like  an  Elector  of  Hanover,  governs  hi*  j 
state,  and  knows  how  many  straws  are  swept  daily 
from  the  causeways  in  all  his  dominions,  and  has  a 

nirnl  it. -inn-  that  all  the  housewives  should  have 

coppers  well  acoun  1  fust,  loo,  that 

Heraehel  had  no  desire  to  return  to  his  Hanover  home, 

who  aided  him  to  escape  in 

1  was  the  foolish  cause  of  many  perplexities 

I<H.     In  fifteen  years  his  visit*  were  few, 

three  apparently,  and  his  stay  was  1  There 

was  something  in  the  air  of  the  place  that  disagreed 
with  him  It  may  therefore  be  that  the  King  required 
to  consult  his  ministers  in  Hanover  before  he  could 

ok  the  offence  of  a  young  guardsman,  who  had 
now  become   an  astronomer,  with  whose    fame    all 

l«  was  ringing.  s  the  uncertainty 

rachel's  future  continued.  Communi- 
cation with  Hanover  on  business  of  state  in  those 
days  was  conducted  by  a  "quarterly  messenger,"  who 
was  sometimes  delayed,  <  v<  n  in  George  iv.'s  reign, 

.years  aft«-r  this  time.    Delay  was  thus  per 

•idable.1    Cle.-irly.  the  King  or  his  advisers  could 

limls  what  to  do.    At  last 

came  to  a  decision  in  the  way  people  do  when  in  doubt. 
They  split  the  difference,  and  made  a  bargain  with 
Herschrl  un \\.-rthy  of  the  King  and  the  count r 
looks  as  if  Britain  incurred  odium  for  the  sake  of 

That  the  bargain  included  a  pardon  under  the  King's 

••-,  February  3,  1818,  L  84. 

>  Memoir*  <tf  Sir  William  KnigkUm,  i.  821  ;  Car.  H*r.  abo,  pp.  SS3, 
240,  m 
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own  hand  is  asserted  on  what  is  called  unquestionable 
evidence,  and  is  in   r  in-im-ly  probable  from  a 

story  told  of  George  IV.  on  his  visit  to  Hanover  in 
1821.     "Early    in    tin-    morning,"    bis     physician-in- 
on linary  says,  Ma  poor  woman,  with  a  countenance 
apparently    much   worn   with  sorrow,  on   her   K 
presented  a  petition  to  the  King's  Hanoverian  cham- 
berlain,  which   was  rejected.     I    saw   this   from    tin 
saloon,  from  which  I  was  looking  down  on  the  many 
thousand  persons  assembled  in   the  courtyard,  and  I 
observed  the  expression  of  despair  which  followed.     I 
hastened  down,  fearing  to  lose  sight  of  her,  got 
petition,  and  presented  it  to  the  King. 

"It  craved  his  mercy  for  her  husband,  who  was 
doomed  to  five  years'  hard  labour  in  a  fortress.  She 
was  the  mother  of  eight  little  children,  and,  it  need 
not  be  added,  in  great  poverty  and  want.  The  ci  inn- 
was  of  a  nature  to  be  pardoned,  and  this  was  done 
with  his  pen  instantly ;  for  here  his  authority  is 
absolute.  We  had  the  poor  woman  in  the  saloon,  and 
you  may  imagine  the  rest." l 

The  view  taken  of  the  bargain  at  the  time  was  given 
voice  to  by  Caroline  Herschel,  and  has  since  been 
frequently  repeated  to  the  King's  discredit,  without  the 
retractation  which  she  made  after  her  brother's  death. 
Here  is  the  retractation.  Writing  to  her  nephew,  in 
April  1827,  she  says : — "  P.S. — I  must  say  a  few  words 
of  apology  for  the  good  King,  and  ascribe  the  close 
bargains  which  were  made  between  him  and  my 
brother  to  the  sfidbby,  mean-spirited  advisers,  who 
were  undoubtedly  consulted  on  such  occasions;  but 
they  are  dead  and  gone,  and  no  more  of  them  !  Sir  J. 
1  Knighton,  i.  169. 
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Bunks  remained  a  sincere,  well-moaning  fri«-n«l  to  the 

•t  many  days  after  (May  8, 1827)  she  write* 

.ccumxl    to  bar,  apparently,  might 

accou  >    alleged   mean-spirited  ahmbbtness: 

Wh,  11  in  1758  he  again  went  to  England,  it  was 

:ch   unpleasant   drcumstances   that  he  was 

J  to  leave  it  to  his  mother  to  send  hia  trunk 

him  to  Hamburg."1    The  nation  or  mob  that 

shot  A  Byng  for  incapacity  f<»ur  months  before 

th.  II  in.. x.-rian  bandsman  deserted, that  cashiered  Lord 

Qeorge  Sackvill.    f..r  less  two  years  before,  and 

ri.liciil"!   tli«-  King's  own  uncle,  "the  poor 

"as  Cumberland  wan  called,  "the  lump  of  fat 

crowned  with  laurel  on  the  altar/'  *  but  "  were  new 

•pi  nails  to  tear  him  to  pieces  the 

instant  he  lands,"*  for  a  similar  fault  to  Byng's,  had 

to  be  reckoned  with  in  bestowing  honours  on  a  deserter. 

So  the  King  may  have  thought,  and  so  his  dilatoriness 

and  apparent  shabbiness  may  bo  accounted  for,  as  well 

as  the  secrecy  in  which  the  affair  was  shrouded  during 

r  lives, 

But  there  are  circumstances  which  involve  in  still 
greater  obscurity  the  whole  of  these  so-called  bargains 
between  the  King  and  William  HerscheL  Some  years 

death  of  both,  an  English  writer  spoke  <-• 
ingratitude  of  England.     But  there  is  no  proof  that 
Herschel,  though  settled  in  England,  was  ever  natural- 
ised   His  sister,  so  far  as  words  could  go,  throw  off 
her  German  nati  but  words  are  not  law.       i 

was  always  sure  to  bo  noticed  by  the  Duke  of  Cam- 
;«!  as  his  country  woman,"  she  wrote  in  1835,  "(and 

1  Memoir*,  p.  211.  •  Referring  to  a  cartoon  of  UM  d»y. 

A  xlpolt't  Ltiim,  lii  475,  284. 
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that  is  what  I  want,  I  will  bo  no  Hanoverian')"1 
That  these  sentiments  were  simply  an  echo  of  In T 
brother's,  we  can  scarcely  doubt  As  far  also  as  is  now 
know  ins*1  ma-l.-  irere  n<.t  reduced  t<> 

writing.  Everything  seems  to  have  been  done  by  word 
of  iii-.uth.  In  fact,  George  Hi.  and  his  advisers  < 
with  Herschel,  not  as  an  Kn^lishman  but  as  a  German 
No  English  honours  were  bestowed  on  him,  sucli  as 
were  bestowed  on  younger  or  less  deserving  nn  n. 
Sir  Humphry  Davy  received  the  honour  of  kni-ht- 
hood  from  the  Prince  Regent  in  1812.  He  was  fnrty 
years  younger  than  Herschd.  Dr.  Smith,  one  of  tin- 
founders  of  the  Linnean  Society,  was  knighted  by  the 
Prince  two  years  afterwards,  although  he  was  not 
specially  known  as  a  man  of  science.2  Two  \ 
later  Herschel  received  a  paltry  honour,  at  least  as 
Englishmen  counted  honours.  There  must  have  been 
reasons  for  this  apparent  neglect  But  whatever  tin  y 
were,  the  truth  remains  that  as  far  as  can  now  be 
known,  the  rashness  and  anxiety  of  a  woman  of  small 
capacity  saved  her  son  from  the  life  of  a  musician  in 
a  Hanoverian  regiment,  not  to  his  honour  or  hers 
certainly,  and  made  a  present  of  him  to  the  cause  of 
science  with  results  of  unspeakable  honour  to  himself 
and  the  human  race.  The  lad  of  nineteen  who  was 
induced  by  his  mother  to  desert  an  army,  led  by  an 
incompetent  "  lump  of  fat,"  as  they  then  said,  was  no 
coward.  He  perilled  life  and  limb  too  often  in  his  work 
as  an  astronomer  to  be  counted  a  poltroon  as  a  soH!<  r 

When  George  III.  thus  resolved  to  endow  research 
in  the  person  of  William  Herschel  by  appointing  him 
Royal  Astronomer  at  a  salary  of  £200  a  year,  couj.l« •«! 

1  Memoirs,  p.  276.  «  Weld,  History,  etc.,  ii.  327,  198. 
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permission  to  make  and  sell  telescopes  f< 
own  behoof,  and  with  the  requirement  that  he  should 
act  aa  "showman  of  the  heavens"  to  prince*  and 
oases,  it  was  neither  an  uncommon  nor  an  un- 
ions act  in  thu  world  of  science.     It  is  presented 
to  us  in  the  gossip  of  the  day  as  lacking  in  generosity, 
;  small  credit  on  the  Ring  and  his  advisers. 
i  '  r.  Maskely  n«  I  stronomer-Royal, 

the  head  of    the  most  famous  observatoi 
{»,  a  man  of  high  standing  to  boot,  and  of  world- 
wide  scientific  attainment,  wan  only  «.'•'.  "•'  t< 

the  nation,  not  <>f  th.    King.     Besides  t», 
t   from  which.  prasumni  i  was 

paid,  wax  th.-n  in  a  transition  and  probably  a  crippled 
state.  Two  years  before,  Mr.  Dunning  move.i  in  th- 
Commons,  and,  after  a  feeble  resistance,  carried,  "  That 
it  was  competent  to  the  House,  whenever  they  th« 
proper,  to  examine  into  and  correct  abuses  in  th«- 
expenditure  of  the  Civil  Li^'  iea"  The  Court 

required  to  be  on  its  guard,  as,  in  the  very  year 
pension  was  granted  to  Herschel,  the  Ring  sent  a 
message  to  the  Commons,  "  requesting  a  discharge  of 
vil  Last,  amounting  to  nearly  £296,000; 

The  endowment  of  research  was  far  from  being  a 
new  thing  in  Europe.  It  had  been  the  work  of  princes  ; 
it  was  now  becoming  the  work  of  par!  and 

people.    James  I.  when,  in  defiance  of  the  witches  of 
Scotland  and  Denmark,  he  crossed  the  North  S 

»  Adolphtu,   History,   tit.    119,   372  (1780,    1782).     Bj  the  ParlU- 
gulation*  ptMod  in  1782  "no  pension  wu  to  eicctd  £300  a 


year"  (15th  April)  (Ctawll'i  ffutory,  ir.  200-91).    In  17S3  amara 
again  accuiuuUUng  (Caatell,  ir.  301). 
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horn,-  his  bride,  spent  eight  days  under  t lie  roof 
of  that  princely  promoter  of  astronomy,"  Tyrho 
Brahe.  He  found  the  astronom. -r  living  in  comfort, 
encouraged  by  the  splendid  allowances  of  tin-  King  of 
Denmark,  and  able  to  build  an  observatory,  which  is 
said  to  have  cost  £20,000.  Though  always  in  straits 
for  money,  he  not  only  honoured  Tycho  at  his  depar- 
ture with  "  a  magnificent  present,  but  also  addressed 
to  him  a  copy  of  verses."  One  of  James's  grandsons, 
( 'harles  II.,  appointed  Flamsteed  to  be  Astronomer- Royal 
at  a  salary  of  £100  a  year.  So  in.i'l.  .(uately  was  h, 
paid  that  he  had  to  eke  out  his  income  by  taking 
orders  in  the  Church  of  England.  But  James's  great- 
grandson,  William,  was  a  more  generous  patron  of 
science  than  his  uncle.  In  his  reign  Newton 
the  post  of  Master  of  the  Mint  with  a  salary  of  £1200 
or  £1500  a  year,  at  a  time  when  the  commercial  interests 
of  England  required  a  man  of  great  intelligence,  honesty, 
and  resource  to  rescue  society  from  the  embarrassments 
into  which  incompetence  and  gambling  had  plunged 
the  Mint  and  the  country.  A  man  of  ability  was 
required  to  cope  with  the  evils  of  the  time,  and 
\«  \\  ton,  in  spite  of  the  sneers  with  which  his  appoint- 
ment was  hailed  even  by  Pope,  proved  himself  to  be 
the  right  man  in  the  right  place.1  But  the  sneer  cast 
at  our  Government  was  true  then,  and  may  still  be 
true,  as  it  was  seventy  years  ago  when  first  uttered, 
"Able  men  are  sure  of  office  when  its  emoluments 
are  abolished."  Men  of  science,  men  devoted  to 
the  best  interests  of  their  country,  Dalton,  Priestley, 
Ivory,  Young,  Wollaston,  and  Murdoch,  to  name  no 
others,  were  treated  with  neglect,  or  considered  well 
1  Macaulay's  Works  iv.  248. 
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paid  if  a  Royal  Society  medal  were  awarded  to  then. 
Some,  lik--  .hun.  had  even  to  save  their  own 

in  ven  £rasp  of  unscrupulous  claimants, 

who  wished  to  rob  them  •  i  uiU  of  their  g< 

result  of  this  policy  of  indifference  was  plain  to 
all  who  could  see.  "In  England,  whole  branches  of 

i  uen tal  discovery  are  unstudied ,  and ,  i  ndeed,  almost 
unknown.  «  ven  by  name.  !  D  vain  to  conceal  th.- 
melancholy  truth.  We  are  fast  dropping  behind.  In 
mathematics  we  have  long  since  drawn  the  rein,  and 

i  over  a  hopeless  race.  In  chemistry  the  case  is 
not  much  better."  These  were  the  words  of  Sir  John 
Bench .-1  in  1830,  fifteen  years  after  the  great  war 
was  ended,  and  could  no  longer  be  pleaded  as  a  reason 
for  our  isolation  and  ignorance.  Sir  Humphry  Davy, 
President  of  the  Royal  Society,  spoke  in  the  same 
terms  and  about  the  same  time.  Babbage,  the  in- 
ventor of  the  wonderful  calculating  machine,  expressed 
vie ws  equally  strong  .iigland,  particularly  with 

respect  to  the  more  difficult  and  abstract  sciences,  we 
are  not  merely  much  below  other  nations  of  equal  rank, 
hut  below  several  even  of  inferior  power,  .  .  .  and 
nothing  but  the  full  expression  of  public  opinion  can 
remove  the  evils  that  chill  th.-  enthusiasm,  and  cramp 
the  energies  of  the  science  of  England."  l  Seventy 
years  have  passed  since  then,  and  though  it  cannot  be 
the  ground  lost  has  been  all  regained,  a  vast 
change  for  the  better  has  taken  place.  Public  opinion 
has  been  awakened  to  the  danger  that  threatens  the 
neglect 

vas  long  in  vain  that  learned  men,  loving  t 

1  Ovewtorfy  £***,  xliii.  805,  "  Reflexions  on  the  Decline  of  "-JTITI 
in  England,  and  on  tome  of  iu  Causes." 
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country,  and  seeing  where  one  source  at  least  of  its 
true  greatness  lay,  called  attention  to  our  rulers'  dis- 
regard of  education  and  science.  "The  return  oi 
sword  to  its  scabbard"  in  1815,  says  an  author  who 
wrote  fifteen  years  later, "  seems  to  have  been  the  signal 
for  one  universal  effort  to  recruit  exhausted  resources, 
to  revive  industry  and  civilisation,  and  to  direct  to  t  In  h- 
proper  objects  the  genius  and  talent  which  war  had 
either  exhausted  in  its  service  or  repressed  in  its 
desolations.  In  this  rivalry  of  skill,  England  alone 
has  hesitated  to  take  a  part."  France  was  leading  tin- 
way,  and  was  making  up  the  ground  it  had  lost. 
"  Let  us  frankly  acknowledge  the  fact,"  Arago  wrote, 
"at  the  time  when  Herschel  was  prosecuting  liis 
beautiful  observations,  there  existed  in  France  no 
instrument  adapted  for  developing  them ;  we  had  not 
even  the  means  of  verifying  them.  Fortunately  for 
the  scientific  honour  of  our  country,  mathematical 
analysis  is  also  a  powerful  instrument.  Laplace  gave 
ample  proof  of  this  on  a  memorable  occasion,  when 
from  the  retirement  of  his  chamber  he  predicted,  he 
minutely  announced,  what  the  excellent  astronomer 
of  Windsor  would  see  with  the  largest  telescopes 
which  were  ever  constructed  by  the  hand  of  man." 
And  he  adds,  "It  is  for  nations  especially  to  b< 
remembrance  the  ancient  adage,  noblesse  oblige  !  " l 

It  was  not  and  had  not  been  an  uncommon  thing 
for  kings  and  princes  to  encourage  research,  v)i«  n 
George  in.  extended  his  patronage  to  the  toiling 
musician  of  Bath.  For  two  hundred  years,  at  least, 
it  had  been  a  common  thing  in  Europe — so  common, 
indeed,  that,  if  Herschel  thought  of  it  as  a  possibility 

1  Arago,  Biographies,  223,  237. 
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s  own  case,  he  was  justified  by  what  the  \s 
knew  of  the  lives  of  men  of  science  on  the  Continent 
He  could  say,  as  Galileo  said  before  him, "  My  private 

roe  and  domestic  pupils  are  a  great  hindrance 
an*l  interruption  to  my  studies;  I  wish  to  be  entirely 
<t  from  tho  fonner,  and  in  great  measure  from 
the  la  lierschel  had  the  same  wishes,  but  not 

the  same  snccriM,  for  Galileo  was  relieved  of  all  pro- 
fessional duty,  except  giving  lectures  on  extraordinary 
occasions  to  sovereign  princes  and  other  strangers  of 

i  ct ion.      He   was    honoured   with    pensions  and 
rewards  from  a  petty  prince  in  Italy,  far  superior  at 
first  to  what  Herschel  enjoyed  from  the  bounty  oi 
wealthiest  monarch  and  the  richest  count  iv   ii 
world 

Galileo  was  only  one  example  out  of  a  multitude, 
the  contemporary  and  rival  of  Newton,  was 
another.  He  was  laden  with  honours  and  rewards 
showered  on  him  from  one  end  of  Europe  to  the  other. 
He  left  "a  fortune  of  sixty  thousand  crowns,  which 
were  found,  after  his  death,  accumulated  in  sacks  in 
various  kinds  of  specie,"  Descartes,  Euler,  tho  two 
Bernoulli*,  Huyghens,  and  many  more  are  proofs  of 
the  encouragement  given  to  science  by  kings  and 

vs.     But  the  example  of  Fran  the  con- 

temporary of  Herschel,  of  Dollond,  of  Wollaston,  first 
a  common  worker,  then  a  great  inventor  and  discoverer, 
shows  best  what  George  in.  might  have  done  for 
Herschel,  and  what  Herschel  was  justly  entitled  to 
expect  from  a  prince  who  was  twofold  his  sovereign, 
as  Elector  of  Hanover  and  King  of  Great  Britain.  Of 
a  is  said  "his  own  sovereign,  Maximilian 
Joseph,  was  his  earliest  and  his  latest  patron ;  and  by 
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the  liberality  with  which  lie  conferred  civil  honours 
ami  pecuniary  rewards  on  Joseph  Fraunhofer,  he  has 
immortalised  his  own  name  and  added  a  new  lustre 
to  the  Bavarian  crown."  The  German  and  other 
astronomers,  who  refused  to  accept  Oeorgium  Suiua 
as  a  name  for  the  planet  discovered  by  Herscln  1.  were 
ri-ht,  as  tilings  then  stood:  the  King,  who  then  did 
so  shabbily  by  the  astronomer,  deserved  neither  part 
nor  lot  in  the  astronomer's  heavens ;  and  the  common 
sense  of  mankind  gave  him  none.  But  the  King  was 
unfairly  judged,  notwithstanding 

This  encouragement  of  science  stood  on  a  diH'n.nt 
footing  from  the  degradation  of  private  patronage  and 
fulsome  dedications,  to  which  literature  had  been 
subjected,  and  from  which  it  had  shaken  itself  free. 
But  both  literature  and  science  were  exposed  to 
another  danger  than  neglect — disparagement  and  envy 
from  within  their  own  borders.  In  the  case  of 
Herschel  we  have  a  curious  example  of  what  seems 
this  meanness,  written  in  1830,  eight  years  after  his 
death:  "Herschel's  fame  rests  on  discoveries,  for 
which  he  was  indebted  solely  to  the  great  power  of 
his  telescope.  That  of  the  planet,  sometimes  called 
by  his  name,  was  an  accidental  discovery,  in  which 
genius  had  no  part,  and  which  could  not  have  been 
much  longer  deferred  He  did  not,  like  his  illustrious 
contemporaries  Delambre  and  Piazzi,  distinguish  him- 
self by  the  amelioration  of  the  tables,  or  the  reduction 
of  catalogues  of  the  stars,  or  by  improving  methods  of 
computation,  or  indeed  by  any  labour  of  practical 
utility.  He  devoted  himself  to  the  observation  of 
astronomical  phenomena,  and  in  this  department  his 
unrivalled  telescopes  gave  him  a  sort  of  supremacy. 
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riona  eopcerning  the  structure  of 
universe—  the  progressive  condensation  of  nebula  and 
dusters  of  stars  —  the  nature  of  the  son  and  th«- 
seasons  of  the  planets  occupying  a  large  portion  of 

i  of  sixty-seven  Memoirs,  v. 

he    contributed   to  the    Transaction*  of   ihe    Royal 
Society  —  are  lively  and  amusing,  but  they  are  ent 
useless  to  astronomy,  and  have  added  nothing  to  tin- 
mass   of    real    knowledge."     What   an    ungenerous, 
narrow-minded,  i.  ism!     Most  certainly  th* 

man  who,  by  patient  effort  and  ingenious  contrivance, 
advances  the  boundaries  of  human  knowledge,  if  h<    is 
is,  deserves  something    better    fr-m    his 
fellows  than  thus  to  be  lightly  esteemed  for  long- 

lined  and  successful   labours.    If  Herschel  had 
done  nothing  bir  >t  a  soun«l  in-line  to  fat 

the  depths  of  space,  and  reveal  worlds  of  light    in 

•leas  profusion,  he  would  have  deserved  well  of 

.nity.     The   same    criticism    might    have    been 
passed  on  Galileo,  who,  in  a  letter  to  a  friend,  was 

1  to  say  that  the  Grand  Duke  "  Ferdinand  had 
been  amusing  himself  ;  iking  object-glasses,  and 

always  carried  one  with  him  to  work  it  wherever  !:•• 
went"     Herechel,  like  Galileo  and  the  Grand  Duke, 

a  a  vastly  grander  scale,  was  a  grinder  of  mirrors 

"lescopes  that  were  the  wonder  or  envy  of  the 
world.    And  a  distinguished   man  of  science  in 
own  time  wrote  of   Herechel:   "The  success  of   this 
celebrated    astronomer    gave    Mnh    to    a    spirit    of 
observation  and  inquiry  which  was  before  unknown. 

heavens  have  been  explored  with  the  most  un- 
wearied   assiduity,  and    this    laudable    zeal    for 
advancement  of  astronomy  has  been  crowned   with 
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the  discovery  of  four  new  planets."1  It  was  thu* 
not  only  what  Herschel  was  doing  himself,  but  what 
he  was  inducing  others  to  do. 

George   in.  would   not  suffer  William  Hersch- 
n  turn  to  his  profession  as  organist,  t  of  mnsfat 

and  director  of  concerts  in  Bath.  He  was  in  this  guided 
by  an  impulse  worthy  of  the  King  of  a  great  com- 
mercial and  earth-exploring  country.  But  for  more 
than  two  months  Herschel  was  kept  in  London  .m<i 
the  neighbourhood,  waiting  the  King's  plen 
Double  the  time  had  elapsed  during  which  he  could 
be  absent  from  duty  without  loss  of  money,  but  until 
he  got  leave  from  the  King  to  return  home  he  had  to 
remain  in  attendance  at  Court.  Whoever  was  advis- 
ing His  Majesty  in  the  matter  seems  to  have  acted 
with  singular  want  of  thought.  A  Cosmo  of  Floi  • 
a  King  of  France,  a  Queen  of  Sweden,  or  an  Empress  of 
Russia  would  not  have  kept  a  man  of  science,  who  had 
at  one  bound  sprung  into  greatness,  dangling  about 
the  Court  so  long  without  providing  for  his  personal 
wants.  In  Herschel's  case  it  was  otherwise,  for  he 
wrote  to  Bath  "  several  times  for  a  supply  of  money  " ! 
His  friends  in  that  city,  loath  to  lose  him,  were,  and 
not  without  cause,  afraid  that  the  offers  made  to  him 
were  not  "very  advantageous."  They  were  certainly 
not  creditable  to  those  concerned.  Herschel  appears 
to  have  thought  so  himself,  for,  to  all  inquirers,  but 
Dr.  William  WatHon,  his  answer  was,  "  that  the  King 
had  provided  for  him." 

It  was  a  poor  provision,  even  though  no  demands 
had  been  made  on  his  time  and  strength.     It  was 

1  Sir  David  Brewster  in  his  edition  of  Ferguson's  Astronomy,  pi^ 
in  1823,  th«  year  after  Herschel's  death,  ii.  85. 
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shabby  when  the  return  he  had  to  make  wan  net  off 

he  salary  he  received.    A  teacher  of  elocution, 

the  father  of  Richard  Brinaley  Sheridan,  had  enjoyed 

a  pension  of  the  same  amount  for  about  twenty  yean, 

utl nonce  of  Lord  Bute,  "to  enable  him  to 

ou  hi»  lit.-niry  pursuit.-,  small  though  the 

once  wan,  Herschcl  preferred  the  pout  of  Royal 

Astronomer  at  Windsor  to  the  troubles  of  a  tea* 

lend  Dr.  Watson,  not  having  yet 
forgo  may  l>  scred  liable  civil  war  be- 

tween "the  sharps"  and  "the  blunts,"  in  which   the 
King  did  not  figure  to  advantage,  four  years  before, 
echoed    what  would    have     been    the    general 
•.   of  scientific  men,  had  they  known,  as  he 
the  money  part  of  the  arrangement,  when   he 
N'ever  bought  monarch  honour  so  cheap ! " 
i  pleasant  to  look  back  01  insaction 

the  one-sided  record  of  it  given  by  Miss  Herschel. 
Well  would  it  have  been  had  she  laid  the  burden  of 
blame  on  advisers,  whom  apparently  she  was  not 
ignorant  of.  Probably  it  added  to  the  bitterness 
which  dropped  from  her  pen,  that  in  the  following 
year,  Pallas,  or  Mr.  Pallas  as  he  was  called  in  this 
country,  a  student  of  George  Hl.'s  own  University  of 
ugen,  and  a  man  of  science  far  from  equal  to 
Herschel,  got  an  addition  of  £200  to  his  salary  in 
Russia !  *  For  the  transaction,  as  we  have  seen,  had  a 
shabbier  look  than  appears  on  the  surface.  At  least, 
as  it  is  represented,  so  it  seems.  Herschel  was  to  give 
lessons  in  astronomy  to  the  Princesses  of  the  Royal 
Family,  when  called  upon,  and  to  receive  the  visitors 
whom  His  Majesty  might  send.  This  might  and  did 

Memoir,,  etc.,  i.  104.  •  SceU  Mag.,  1785,  p.  516. 
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prove  a  tax  upon  him,  especially  if  he  had  1>< m  up  all 
night  watching  the  heavens.  Still,  it  seemed  a  leaf 
taken  out  of  the  book  of  duties  laid  on  Galileo  by 
Cosmo  de  Medici,  and  promised  to  be  both  a  relaxation 
and  a  pleasure.  The  same  cannot  be  said  of  the  other 
part  of  Herschel's  commission.  He  was  at  liberty  and 
he  was  encouraged  to  make  reflecting  telescopes  for 
sale,  as  a  means  of  adding  to  his  income.  An  arrange- 
in,  -i it  so  unwise,  from  the  shopkeeping  look  it  wore, 
should  not  have  been  proposed  or  sanctioned.  It  was 
a  source  of  profit  to  the  astronomer;  but  it  did  not 
differ  from  allowing  Herschel  to  set  up  a  factory  for 
the  manufacture  and  sale  of  telescopes  with  the  Royal 
arms  over  the  door,  and  "By  appointment  Royal 
Astronomer  to  the  King"  painted  underneath.  No 
one  who  reads  the  language  in  which  Buonaparte 
wrote  to  Laplace  not  many  years  after,  can  be  sur] 
that,  in  view  of  this  lowering  of  science,  England 
should  have  been  spoken  of  by  him  as  a  nation  of 
shopkeepers.  The  King  himself  became  Herschel's 
first  customer,  ordering  from  him  four  10-feet  reflectors, 
one  of  which  was  intended  as  a  present  to  thr 
University  of  Gottingen,  which  had  been  founded  by 
his  grandfather,  George  II.,  forty-five  years  before, 
and  was  then  rising  into  fame.  These  four  reflectors 
cost  six  hundred  and  forty  guineas  apiece,  and  yielded 
a  handsome  profit.1  Others,  less  costly,  but  still  re- 
munerative, were  also  ordered.  Two  hundred  guineas 

1  This  looks  like  the  market  price,  if  we  may  judge  from  Short's 
charges  forty  years  before.  "After  Short  had  established  himself  in 
London  in  1742  he  received  £630  for  a  12-feet  reflector  from  Lord 
Thomas  S}xmcer.  In  1752  he  executed  one  for  the  King  of  Spain  for 
£1200.  The  King  of  Denmark  offered  twelve  hundred  guineas"  for 


ICES  OF  TELESCOPES  105 

\vu-s    a    r..iii!M»ii     j.nr.-.      '!'.,    U-    an     in-t  r'in.--M  in.il..  r 

to  aell  telescopes,  waa  allowed  him  by  the  Ring; 

his  sister's  judgment  on  these  condition*  of  the 

appointment    ia    marked    by    her    usual    outspoken 

toly,  ahe  preaented  the  buaineaa 

in  tho  least  favourable  1  th.    Kin-,  and  her 

menU  have  been  unfairly  echoed  to  his  discredit1 

ie  so  valuable  aa  HerMchel's  was  often  absorbed 

nderstood  little  of  his  work, 

ntelleetual  return.    Sometimea  a 

was  paid  to  Slough  that  came  to  be  remembered 

i-lin^s,    hut    from    nothing    else.     Of 

these  none  was  more  tragic  than  that  of  "  the  1  Yincesae 

Lauiballe,  who  came  with  a  numerous  attendance  to 

tee  the  moon,  etc.    About  a  fortnight  at  head 

was  off."' 

Mother  (/,./«  0/AVirf<m,  I  57).  In  Lalande's  Attronomy,  vol.  i.  xlix- 
h i,  i«  a  price-oaUlogue  of  astronomical  iiutnuneoU.  Short's  pric«  wew— 
nob  reflector,  14  guincu. 

18  20       „ 

24  85 


36 

48 

72 

144 


75 
100 
300 
Ml 


Only  one  teleacop«  of  12  feet  waa  made  by  Short  In  presenting  a  10- 
fott  reflector  to  the  Society  at  Gbttingen,  George  HI.  waa  following  the 
example  of  his  grandfather,  the  founder  of  the  Unirenutj,  who  pre- 
atnteil  •>  with  a  moral  quadrant  of  6-feet  radius,  made  by 

Bird  (£175),  and  other  instruments. 

Darid  Brewster  goat  too  far  on  the  other  side  when  he  says, 
"None  of  the  sorereigns  who  either  preceded  or  followed  him  have 
an  equal  cUim  on  the  homage  of  astronomers "  (Lift  of  Xtrto*,  I  60). 
This  could  not  be  said  of  the  King  at  first 

•  Jfawrfrv,  p.  832.    ThU  is  assigned  to  17 87,  when  she  was  certainly  in 
England  ;  but  the  Princess  perished  in  1792. 


CHAPTER    VII 

THE  GREAT  TELESCOPE 

HE  is  reason  to  believe  that  the  discoverer  of  th<; 

cope  was  Roger  Bacon,  who  in  the  thirteenth 
century  also  invented  gunpowder,  and  was  rew;i 
with  the  curses  of  the  Church,  the  reproaches  of  his 
fellow-friars,  and  the  terror  of  the  ignorant  as  a 
wonder-worker  by  the  aid  of  evil  arts.  His  discovery 
of  how  to  see  to  a  greater  distance  than  the  eye  can 
reach,  was  a  seed  that  died  in  the  ground,  and  did  not 
come  to  life  again  till  the  world  was  more  than  thn-c 
centuries  older.  A  spectacle-maker  of  Ley  den,  Lipper- 
shey,  working  among  lenses,  as  the  glasses  of  spectacles 
are  called,  chanced  to  place  two  of  them  so  that,  in 
looking  through,  he  saw  a  distant  church  spire  as  if  it 
were  close  at  hand.  He  made  the  story  public  in 
1609.  Galileo,  who  happened  to  be  then  in  Venice, 
between  which  and  Holland  the  East  India  traffic  still 
continued,  and  gave  rise  to  a  considerable  commerce, 
heard  the  story,  probably  from  some  merchant,  and, 
instead  of  turning  it  into  ridicule  as  many  would  have 
done,  set  himself  to  find  out  if  he  could  not  do  what  a 
humble  spectacle-maker  on  the  other  side  of  Europe 
had  already  done.  He  was  successful.  He  brought 
the  moon  and  the  planets  so  much  nearer  to  the 
that  astronomy  took  its  place  among  the  sciences. 
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o  as  they  had  been  of  Roger  Bacon.  The  sleep 
of  agea  of  ignorance  was  so  rudely  broken  by  the 
magical  little  tube  be  put  together,  that,  as  they  robbed 

eyes  and  saw  the  old  worl.J  of  thought  .ii** 

• 

Galileo's  first  telescope  magnified  three  diameters  or 
ist  magnified  t!  e  diameters. 

He  could  not  go  farther  with  the  glass  lenses  then  in 
use.     At  thirty -«  meters  the  colours,  developed 

in  the  passage  of  rays  of  li^ht  thr.m«,'!i  glass,  or  by 
what  is  called  refraction,  put  an  effectual  stop  to  pro- 
gress.    Newton   began  where  Galileo  stopped      1I< 
analysed  a  beam  of  sunlight  into  its  component  colours 
as  they  are  seen  in  the  rainbow,  or  through  a  glass 

i.     He  came  to  the  conclusion 

could  not  be  produced  without  colour."  He  was  mis- 
taken, and  the  mistake  of  a  man  so  eminent  led  the 
whole  world  astray.  Acting  on  this  belief,  he  argued 
that  "no  improvement  could  be  expected  from  the 
refracting  telescope,"  that  is,  from  an  instrument  \\ith 
a  glass  or  lens  at  the  object  end  of  the  tube  to 
an  eye  that  collected  and  focused  the  rays  of  light 
Colour,  though  thus  barring  the  march  of  advui 

e,  really  indicated  the  path  of  progress.  But 
nearly  two  centuries  elapsed  before  the  lost  road  was 
regained,  and  the  prism  of  glass  became  a  more  power- 

K  tor  in  n  veiling  the  wonders  of  distant  worlds 
than  the  best  telescopes.  However,  progress  was  not 
wholly  barred  Colours  were  not  developed  by  the 
reflection  of  light  from  a  polished  surface.  If,  then,  a 

y  polished  mirror  were  placed  in  the  bottom  of  a 
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tube,  open  at  the  other  end,  the  rays  of  light  could  be 
brought  to  a  focus  and  directed  to  an  eye-piece,  \\hcro 
an  observer,  with  his  back  to  the  object,  it  might  be, 
could  see  it  clearly  and  distinctly  magnified.  T! it- 
mirror  required  to  be  of  a  parabolic  form,  ami  might 
be  made  of  metal  or  of  glass.  Newton  chose  an  alloy 
of  tin  and  copper  for  the  mirror  or  speculum,  but  he 
di<l  not  trouble  himself  about  grim  ling  it  into  the 
of  a  parabola.  The  second  reflecting  telescope  he  made 
magnified  thirty-eight  diameters,  and  was  presented  to 
the  Royal  Society  in  1671.  Half  a  century  passed 
before  any  farther  step  was  taken  with  either  rt  t 
ing  or  reflecting  telescope.  Hadley,  the  inventor  of 
the  sextant,  then  took  the  matter  up.  In  172: 
made  one  on  Newton's  pattern,  with  a  mirror  of 
6  inches  aperture,  and  a  focal  length  of  62|  inches.  Its 
eye-pieces  magnified  up  to  230  diameters.  A  report  on 
it  was  made  to  the  Royal  Society,  of  which  the  sub- 
stance was  that  Newton's  telescope  "  had  lain  neglected 
these  fifty  years,"  but  Hadley  had  shown  "that  this 
noble  invention  does  not  consist  in  bare  theory." 
Strange  to  say,  in  that  very  year  an  English  gentle- 
man had  made  a  refracting  telescope,  which  largely 
overcame  the  difficulties  arising  from  colour.  His  was 
the  first  achromatic  or  colourless  telescope  :  it  remained 
the  only  one  for  another  fifty  years.  Although  its 
inventor  lived  all  that  time,  he  neither  claimed  first 
honours  nor  interfered  with  the  patent  of  the  second 
discoverer,  Dollond. 

Another  half-century  thus  passed,  and  little  or 
nothing  had  been  done.  Dollond  had  rediscovert  <  1  in 
1758  the  method  of  counteracting  colour  in  glass 
lenses,  but  no  one  seemed  disposed  to  apply  the  prin- 
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on  a  large  scale.  Apparently  the  way  here  also 
wan  barred  again*!  progress.  All  attempt*  to  manu- 
facture discs  of  pur.-  Hint  glam  larger  than  seven  inches 

Dimeter  failed  Up  to  that  point  the  achromatic 
refracting  telescope  was  a  great  success.  For  seventy 
years  good  specimens  of  considerable  size  were  exceed- 
ingly rare,  and  even  in  1830  a  disc  of  eleven  inches  and 
seven-tenth-  in  'immeter  cost  X1000.1  An  obscure 

inn,  considering  it  probably  impracticable  to  ex- 
land  the  range  of  Doll  end's  telescope,  or  impressed  by 
the  name  and  authority  of  Newton,  wan  amusing  him- 
f  hard  and  continuous  work  can  be  called 
amusement,  with  casting  and  grinding  mirrors,  with 
mounting  telescopes,  and  with  studying  the  heavi  • 

••  gayest  and   idlest  ,-l.m.l      Th. 

people  who  formed  the  Literary  Society  of  the  town, 
who  met  to  read  papers  on  scientific  subjects,  and  some 

.  >m  were  members  of  the  Royal  Society  of  London, 

iot  even  know  him.  They  were  pigmies ;  a  giant 
was  among  them,  of  whose  existence  and  works  th<  v 
were  not  aware. 

The  courage  of  this  musician  was  extraordinary.  In 
the  very  year  in  which  he  removed  to  Bath,  Messier, 

:ninent  French  astronomer,  warned  the  Royal 
Society  nf  1 ,4>n.l.  .n  that  progress  in  astronomy  could 
be  hoped  for  only  from  refractors.  His  words  are: 
It  were  to  be  wished  that  astronomers  might  be 
accommodated  with  achromatic  telescopes  of  the  most 
perfect  construction,  as  such  are  the  only  instruments 
whereby  a  great  knowledge  of  the  celestial  bodies  can 

1  Hertchel  sometime*  uted  a  Si-feet  achromatic  or  refracting  tele- 
•cop*  and  a  tingle  eye-leu  to  confirm  apparently  the  eridence  of  his 
BtMb*tor7.f*et 
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be  acquired."  Herschel  cannot  well  be  supposed  to 
have  been  ignorant  of  this  scientific  faith.  With  the 
modest  boldness  of  true  genius  he  not  only  set  it  aside, 
but  he  proved  it  was  entirely  wrong.  This  was  at  the 
very  beginning  of  his  career.  A  novice  challenged  t In- 
accuracy of  an  ( mint  nt  master  and  veteran  in  tlf  art  ! 
A  novice  compelling  a  veteran  to  withdraw  his  pro- 
phecies and  confess  himself  in  error!  Why  he  thus 
set  aside  the  refractor  and  boldly  followed  to  un- 
imagincd  ends  the  path  of  improvement  for  Newton's 
reflector  he  has  not  told  us.  Both  ways  were  open ; 
he  had  perhaps  tried  both,  for  he  was  aware  of  both ; 
but  he  preferred  the  latter. 

While  still  engaged  as  musical  director  and  teacher 
at  Bath,  Herschel  formed  the  design  of  constructing 
a  30-feet  reflector  with  a  3-feet  mirror.  This  was 
about  the  year  1778,  before  he  was  even  known  to 
the  upper  classes  of  citizens  or  visitors  as  an  amateur 
astronomer.  The  first  mirror  of  this  kind  which  !»<• 
cast  cracked  in  the  cooling.  When  preparing  for  a 
second  casting,  the  furnace,  which  he  had  built  on  pur- 
pose in  his  own  house,  gave  way,  the  molten  metal 
ran  into  the  fire,  overflowed  the  stone  floor,  and  nearly 
cost  him  his  life.  But  his  papers  in  the  Philosophical 
Transactions  were  making  him  known,  and  his  dis- 
covery of  the  planet  Uranus  brought  him  to  the 
King's  notice,  and  put  a  stop  for  a  time  to  the  realisa- 
tion of  his  cherished  idea  of  a  great  telescope.  From 
the  first  he  was  bent  on  doing  what  no  other  had  done 
before  him — carrying  out  Newton's  conception  of  a 
great  reflector,  whether  the  mirror  used  were  glass  or 
metal,  and  exploring  the  heavens  with  an  instrument 
such  as  the  mind  of  man  had  never  before  imagined. 
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He  conceived  the  idea  of  a  40-feet  reflector,  with  a 

4- feet   mirror  at   the   bottom   of  the  tube,  cast  and 

himself.    Hia  own  account  of  the  begin- 

magnificent  work  ia  thin :  -  In  the  year 

1783  I  finished  a  very  good  20-feet  reflector  with  u 

large  aperture,  and  mounted  it  upon  the  plan  of  my 

present  telescope.    After  two  yean'  obst  i  with 

••  great  advantage  of  such  apertures  appeared  ao 
dearly  to  me,  that  I  recurred  to  my  former  intention 

creasing  them  still  farther ;  and  being  now  miffi- 
rovided  with  experience  in  the  work  I  wished 
to  undertake,  the  President  of  our  Royal  Society,  who 
is  always  ready  to  promote  useful  undertakings,  had 
the  goodness  to  lay  my  design  before  the  King.  His 
Majesty  was  graciouMy  pleased  to  approve  of  it,  and 
with  his  usual  liberality  to  support  it  with  his  Royal 
bounty."  There  is  this  to  be  said  on  the  departure 
now  made,  that  the  great  telescope,  from  the  difficulty 
of  handling  it,  cannot  be  considered  to  have  altog* 
answered  his  expectations,  for  the  20-feet  continued 
to  be  his  favourite  in  studying  the  heavens.  But  h<- 
was  full  of  hope.  "  By  applying  ourselves,"  he  wrote 

:>ril  17M.  "  with  all  our  powers  to  the  improve- 
ment of  telescopes,  which  I  look  upon  as  yet 

it  state,  and  turning  them  with  assiduity  to  the 
study  <>f  the  heavens,  we  shall  in  time  obtain  some  faint 

•  ledge  of,  and  perhaps  be  able  partly  to  delineate, 
v-rior  Construction  of  the  Universe." 

i  schel  himself  devised  and  superintended  every- 
thing about  this  great  telescope.  None  but  "  common 
workmen"  were  employed,  as  was  also  the  case  with 
the  greater  reflector  built  by  Lord  Rosse,  sixty  yean 
later.  The  woodwork  of  the  stand,  and  machines  for 
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giving  thr  required  motions  up  or  down,  right  or  left, 
were  designed,  drawn,  and  overlooked  by  him  in 
their  minutest  details.  Not  a  screw  bolt  was  put  in 
and  nothing  else  was  used  to  obviate  the  effects  of 
damp  getting  a  lodgment  in  the  woodwork — without 
his  own  eye  watching  or  directing  the  work.  Tin- 
casting  of  the  great  mirror  was  begun  whil»-  tin 
building  of  the  stand  was  thus  proceeding.  He  had  to 
remove  from  Datchet  to  Clay  Hall,  and  thence,  in  1786, 
to  Slough,  before  the  mirror  was  finished,  hut  .1]. p.ii.it  us 
and  materials  were  all  transferred  from  the  one  house 
to  the  other  without  delaying  the  work.  So  rapidly 
had  the  work  been  pushed  forward  that  the  stand  was 
ready,  and  the  mirror,  "  highly  polished,"  was  put  in 
the  tube  in  less  than  a  year  and  a  half.  "  I  had  t  he- 
first  view  through  it,"  Herschel  writes,  "  on  Feb.  19, 
1787."  It  was  not  satisfactory.  "By  a  mismanage- 
ment of  the  person  who  cast  it,  it  came  out  thinner 
on  the  centre  of  the  back  than  was  intended,  and  on 
account  of  its  weakness  would  not  permit  a  good 
figure  to  be  given  to  it."  Twelve  or  fourteen  men  had 
been  daily  employed  in  grinding  or  polishing  it  by 
hand,  for  machinery  did  not  come  into  use  for  this 
purpose  till  1788.  It  was  labour  lost.  The  work  had 
to  be  begun  anew,  and  a  second  mirror  was  cast  Jan. 
26,  1788,  nearly  a  twelvemonth  after  the  first  peep 
into  the  other.  Fatality  again  !  "  It  cracked  in  cool- 
ing." Three  weeks  after  it  was  recast,  and  by  Oct.  24 
it  was  brought  to  such  "  a  figure  and  polish  "  that  he 
tried  it  on  the  planet  Saturn.  He  was  so  dissatisfied 
with  the  result  that  he  "  continued  to  work  upon  it 
till  Aug.  27,  1789,  when  it  was  tried  upon  the  fixed 
stars,  and  found  to  give  a  pretty  sharp  image," 
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irge   stars  were  a    little  affected  with 
Mattered  light,  owing  to  many   rcn 
rror." 

am  of  hard  thinking  and  continuous  labour, 
ittles  with  not  very  intelligent  workmen,  some- 
times forty   in  number,  and  of  disappointment  with 
»t  alao  with  gruinMing  from    hia  siater 
Caroline,  ended  at  last     A  n    nnphant  tone  may  be 
heard  in  the  words  which  conrlu-i.-  his  short  history  of 

progress  of  the  work.    They  are  :— 
"Aug.  the  28th,  1789.— Having  brought  the  tele- 
scope to  the  parallel  of  Saturn,  I  discovered  a  sixth 
hat  planet,  and  also  saw  the  spots  upon 
Satuni  IH-U.  r  than  I  had  ever  seen  them  before,  so 
that  I  may  data  the  finishing  of  the  40- feet  telescope 

Herschel  could  now  take  stock  of  the  "  contents  of 
the  heavens "  as  he  had  never  been  able  to  do  before. 
i  above  the  ground,  whilo  the  tube  was  coated 
iiv    in    winter,  or    running    with    streams    of 
moist  i  miner,  he  could  dictate  through  speaking- 

tubes  what  his  sister  was  to  write  down,  or  how  the 
assistant  was  to  move  the  telescope.  Seated  in  a  little 
house  far  below,  his  sister  watched  the  clock,  and 
entered  remarks  and  measurements  with  an  accuracy 
and  zeal  no  other  assistant  could  have  equalled  or  sur- 
passed. Brother  and  sister  were  in  a  position  to  carry 
_;reat  ideas,  and  to  put  into  living  shape  vast 
imaginations  of  genius. 

•    cost    •  telescope  was  far    more    than 

Herschel  could  be  expected  to  meet    Fortunately,  the 

advisers  of  the  King  were  more  reasonable  men  than 

those  who  considered  £200  a  year  remuneration  enough 
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10  Royal  Astronomer.  Chief  among  them  was  the 
Maecenas  of  science  in  those  days,  Sir  Joseph  Hanks. 
the  companion  of  Cook,  and  the  President  of  the 
Royal  Society.  Owing  to  his  representations,  the  King 
allow. -.1  his  astronomer  £2000  for  the  construction  of 
the  telescope,  and  afterwards  £2000  more  to  complete 
it,  with  £200  a  year  for  necessary  repairs,  painting, 
ropes,  etc.,  and  men's  wages,  and  £50  a  year  of  pension 
for  Caroline.  When  Caroline  Herschel  records  these 
handsome  allowances  from  the  King,  she  express 
thankfulness,  though  her  own  personal  expenses  for 
seven  years  previous  had  not  amounted  to  more  than 
£8  a  year!  But  she  had  cause  to  complain, 
never  felt  satisfied,"  she  writes  in  1827,  "with  the 
support  your  father  received  towards  his  under- 
takings, and  far  less  with  the  ungracious  manner 
in  which  it  was  granted.  For  the  last  sum  can  if  with 
a  message  that  more  must  never  be  asked  for."  One 
of  the  requests  was  a  small  salary  for  her  as  assistant 
to  her  brother.  The  sum  granted  was  £50  a  year. 
For  nine  quarters  it  was  left  unpaid  !  It  is  perhaps 
matter  of  regret  that  she  wrote  as  she  did  of  tin- 
shabbiness  of  the  pension  allowed  to  her  brother.  She 
did  the  King  a  grave  injustice.  And  she  forgot, 
besides,  that  while  the  King  paid  £4000  for  the  tele- 
scope,1 and  allowed  £200  a  year  for  upkeep  and  wages, 
the  instrument  remained  her  brother's  private  pro- 
perty. William  Herschel  shows  no  trace  of  the 
Crumbling,  cynical  spirit  of  his  sister.  He  1. 
how  handsomely  he  had  been  treated.  At  the  same 
time  there  is  a  most  amusing  raciness  about  her 

1  Letter  from  Sir  John  Hcrschel,  March  13,  1847  :  Weld's  History  of 
tKe  Royal  Society,  u.  193. 
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df   the  huil. ling  of  thin  grand  instrument,  which   it 
would  be  a  mistake  to  overlook. 
Caroline  Henchel  had  difficulties  with  aervanU  from 
irliest  days  of  housekeeping.    No  one  pleased 

tjeeause,  having  been  intended  for  a  household 
i-«t  herself  by  her  toother  and  her  brother  Jacob, 
she  was  too  exacting  when  it  came  to  her  turn  to  lord 
r  other  MI  the  ignorance  and  disregn 

t  he  class  servants  were  drawn  from,  we  cannot 
tell     But  her  account  of  the  workmen  whom  her 
brother  employed  on  the  great  telescope  painU  the 
those  days  in  colours  more  black,  and 
more  incredible,  than  we  are  warranted  in  rect-hin- 
•Tuple.    For  some  weeks  in  the  summer  of  1786 
she  was  1  •  arge  at  Slough,  while  her  brother  was 

absent  in  Hanover  on  a  sci  mission  from  the 

i^'nl  in  fact  with  conveying  to  the  University 
tgen  a  10- feet  reflector,  constructed  by  Her- 
1  presented  by  the  King  for  the  Observatory, 
li  had  already  taken  high  rank  in  Europe.    ••  There 
were  no  less  than  thirty  or  forty  of  my  brother's  work- 
people," she  writes,  "at  work  for  upwards  of  three 
lis  together,  some  employed  in  felling  and  rooting 
rees,  some  digging  and  preparing  the  ground  for 
the  bricklayers  who  were  laying  the  foundation  for  the 
telescope,  and  the  carpenter  in  Slough,  with  all  his 
men.    The  smith,  meanwhile,  was  converting  a  wash- 
boose  into  a  forge,  and  manufacturing  complete  sets 
•Is  for  the  work  he  was  to  enter  on.  ...  In  short, 
the  place  was  a  complete  workshop  for  waking  optical 
instruments,  and  it  was  a  pleasure  to  go  into  it  to  see 
how  attei  he  men  listened  to  and  executed  • 

master's  orders." 
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'I'll is  is  one  and  a  pleasingly  picturesque  side  of  the 
medal,  that  might  have  been  struck  to  commemorate 
the  building  of  the  great  reflector.  But  another  and 
an  almost  incredible  other  side  is  presented  on  tin- 
same  page  of  her  Memoirs.  "I  cannot  leave  this 
subject,"  she  says,  "without  regretting,  even  twenty 
years  after,  that  so  much  labour  and  expense  should 
have  been  thrown  away  on  a  swarm  of  pilfering  work- 
people, both  men  and  women,  with  which  Slough,  I 
believe,  was  particularly  infested.  For  at  last  t\ 
thing  that  could  be  carried  away  was  gone,  and  nothing 
but  rubbish  left.  Even  tables  for  the  use  of  work- 
rooms vanished  :  one  in  particular  I  remember,  the 
drawer  of  which  was  filled  with  slips  of  experiments 
made  on  the  rays  of  light  and  heat,  was  lost  out 
of  the  room  in  which  the  women  had  been  ironing. 
...  It  required  my  utmost  exertion  to  rescue  the 
manuscripts  in  hand  from  destruction  by  falling  into 
unhallowed  hands  or  being  devoured  by  mice."  A 
nest  of  savage  South  Sea  islanders,  lifting  whatever 
they  could  carry  away  from  a  house  within  two  or 
three  miles  of  Windsor  Castle  in  the  end  of  last  cen- 
tury may  be  an  accurate  picture  of  the  ways  and 
manners  of  English  workpeople  then,  but  it  is 
pardonable  to  receive  it  with  a  smile  of  incredulity, 
and  to  imagine  other  reasons  for  the  alleged  pil- 
fering. 

Servants  seem  to  have  been  a  cross  which  Caroline 
Herschel  never  could  bear  with  an  equal  mind.  In 
1831,  when  she  was  eighty-one,  she  was  as  hard  to 
satisfy  as  in  1772,  when  she  was  only  twenty-two: 
"  The  first  thing  my  radical  servant  did  when  she  came 
to  me  was  to  break  the  bottle  containing  the  ink  of  my 


IIKKS<  IIKL'S   IN  1TY  117 

own  making,  which  wan  to  have  total  me  all  my  In'.  - 

The  ingenuity  <>f  tl^appliancesf  or  eiuraring  stability 
-ning  labour  in  commit  in-  the  telescope  was  a 
monument  to  the  mechanical  genius  of  Herachel.  in 
keeping  with  the  greatness  of  the  mirror.  Theae 
mces  are  now  things  of  the  past,  not  to  be  re- 
peated by  any  future  adventurer  in  the  fields  of 
research,  but  none  the  less  worthy  of  respectful  regard 
•ren  in  this  age  of  engineers.  They  were  not  successful 
in  making  a  cumbrous  machine  so  light  and  easy  to 
handle  as  science  required,  but  that  is  only  saying  that 
the  necessity  for  this  preceded  the  discovery  of  th<- 
means  of  doing  it,  and  that  the  first  attempts  were 

ior  to  those  made  later.  The  iron  tube,  at 
bottom  of  whi.-h  lay  the  colossal  eye  that  looked 
heavenwards,  was  39  feet  4  inches  in  length  and  4 
10  inches  in  diameter.  It  was  an  unwieldy  an«i 
from  necessary  addition  to  the  structure,  enough  to 
cause  error  in  observations  by  ite  ton-weight  and 
instability.  He  had  also  to  make  arrangements  for 
conveying  observers  and  visitors  from  the  ground  to 
the  gallery,  30  feet  high  or  more,  to  whom  ladders 
would  have  been  difficult  or  dangerous.  A  chair-lift 
was  devised,  but  was  never  erected.  So  easy  did  he 
thi'l  the  ladders,  and  such  was  his  agility  at  sixty  and 
seventy  years  of  age,  that  he  preferred  to  reach  or 
leave  his  post  of  observation  by  running  up  or  down 
them.  Among  other  requirements  was  a  means  of 
communicating  readily  and  at  once  from  his  lofty 
perch  both  with  the  recorder  of  observations,  whose 

1  March  1831,  Mrmoir*,  p.  344.    Comp.ro  this  with  the  "  hot-hcwlcd 
old  Wtbh woman  j,.  S3. 
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duty  was,  under  cover  of  a  roof,  to  watch  tlie  clock, 
nn.l  to  ( nt«  r  the  measurements  or  remarks  of  the 
observer,  as  well  as  with  the  workman  in  attendance. 
A  "speaking-pipe,"  as  it  was  then  called,  of  varial.l.- 
length  to  suit  changes  in  his  position,  but  115  feet  long 
at  the  most,  was  devised  and  fitted  up.  Usually  his 
sister  Caroline  was  the  recorder  who  di«l  th-  work,  all- 
night  work  at  times. 

The  mechanical  skill  shown  in  the  construction  of 
tli.  telescope  was  proved  sixty  years  after  by  H< TM -In -1  's 
distinguished  son,  Sir  John,  in  a  letter  already  re- 
ferred to,  dated  March  13,  1847:  "The  woodwork  of 
the  telescope  being  so  far  decayed  as  to  be  dangerous, 
in  the  year  1839, 1  pulled  it  down  (the  operation  com- 
menced on  December  5),  and  having  cleared  away  the 
framework,  etc.,  piers  were  erected  on  which  the  tube 
was  placed,  that  being  of  iron,  and  so  well  preserved, 
that  although  not  more  than  one-twentieth  of  an  in  eh 
thick,  when  in  the  horizontal  position  it  sustained 
within  it  all  my  family,  and  continues  to  8ii 
enclosed  within  it  to  this  day,  not  only  the  heavier  of 
the  two  reflectors,  but  also  all  the  more  important 
portions  of  the  machinery,  such  as  being  of  iron  and 
brass  stood  in  no  fear  of  decay,  as  well  as  all  such 
portions  of  the  polishing  apparatus  as  would  go  into  it, 
to  the  amount,  I  presume,  of  a  great  many  tons,  which 
when  I  last  saw  it,  produced  no  sign  of  weakness 
or  sagging  down.  This  great  strength  and  resistance 
to  decay  is  to  be  attributed  to  the  peculiar  prin- 
ciple of  its  internal  structure,  which  is,  in  effect,  very 
similar  to  that  for  which,  in  later  times,  a  patent 
has  been  taken  out  under  the  name  of  Corrugated 
Iran  Roofing,  etc.,  but  of  which  the  idea  was,  I 
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have  every  reason  t 
ut   tho  time  of  its  construction  j  as  was,  I  am  dis- 
posed    t<  .    also   the    *y*tem    of    triangular 

arrangement   adopted    in   the    woodwork,    being    a 
perfect  system  of  'diagonal  bracing/  or  rather  that 
to  which    the   'diagonal    bracing*   system 
owes  its  strength 

iio  other  mirror  and  tho  rest  of  the  polishing 
apparatus  are  on  tho  premises,  l»ut  in  a  situation 
adapted  only  for  pre>  •«,  and  neither  for  use  nor 

inspik<  The  iron  i£  tools  and  polishers  are 

placed  underneath  tin  tube,  let  into  the  ground,  and 
level  with  the  surface  of  the  gravelled  area  in  which  it 

. 

f  attending  to  machinery  and  mirror*,  iu 

an  observatory  such  as  Herschel's,  was  not  free  from 

danger.      Even  visitors  had  to  take  the  risk  of  an 

in  satisfying  their  curiosity.     Piazzi  of  Pal- 

lie  first  OAtor  1  not  go 

4  broken  shins,"  Caroline  writes. 

An  1  she  adds,  "I  could  give  a  pretty  long  list  of 

nU  which  were  near  pi  tal  to  my  br 

as  well  as  myself."  *  One  of  these  accidents  she  does 
record  It  was  on  December  31,  17s  evening 

had  been  clou-ly.  hut  about  ten  o'clock  a  few  stars 
became  visible,  an<i  in  the  greatest  hurry  all  was  got 
ready  for  observing.  My  brother,  at  the  front  of  ih- 
telescope,  directed  me  to  make  some  alteration  in  the 
lateral  motion,  which  was  done  by  mn«  on  which 

the  point  of  support  of  the  tube  and  mirror  rested.  At 
each  end  of  the  machine  or  trough  was  an  iron  hook, 

Id,  tfwtory,  «*.,  it  193. 
»S«e  MfweUlljr,  Memoin,  p.  168. 
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such  aa  butchers  use  for  hanging  their  joints  upon.  :m<l 
having  to  run  in  the  dark  on  ground  covered  a  foot 
deep  with  melting  snow,  I  fell  on  one  of  these  hooks, 
which  entered  my  right  leg  above  the  knee.  My 
brother's  call,  '  Make  haste ! '  I  could  only  answer  by 
a  pitiful  cry,  'I  am  hooked!'  He  and  the  v 
men  were  instantly  with  me,  but  they  could  not  lift 
me  without  leaving  two  ounces  of  my  flesh  beliiml. 
...  At  the  end  of  six  weeks  I  began  to  have  some 
fears  about  my  poor  limb.  ...  I  hud,  however,  tin- 
comfort  to  know  that  my  brother  was  no  loser  through 
this  accident,  for  the  remainder  of  the  night  was 
cloudy."  The  compensation  she  urges,  in  extenuation 
of  the  accident,  by  its  drollery  almost  makes  us  forget 
its  gravity.  Once  also  when  her  "  brother  was  elevated 
fifteen  feet  or  more  on  a  temporary  cross-brain  instead 
of  a  safe  gallery,"  a  very  high  wind  so  shook  tho 
apparatus  that  "  he  had  hardly  touched  the  ground 
before  the  whole  of  it  came  down."  If  accidents  so 
serious  happened  before  the  heavier  and  more  cumbrous 
machinery  of  the  40-feet  telescope  was  erected,  we 
may  be  certain  that  Herschel's  mechanical  skill  did  not 
avail  to  prevent  them  in  the  working  of  the  great 
telescope. 

If  Herschel  had  done  nothing  more  for  science  than 
build  this  great  telescope  he  would  have  amply  CM 
the  high  eulogium  graven  on  his  tombstone  at  Upton, 
"  The  barriers  of  the  heavens  he  broke  through,  penetrat- 
ing a*  well  as  exploring  their  more  remote  spaces." 
Nothing  to  compare  with  it  had  been  seen  before.  It 
was  a  wonder  that  the  gravest  man  of  science  regarded 
with  deepest  admiration,  and  children  at  school  looked 
on  with  awe  in  the  pictures  of  it  seen  on  the  pages  of 
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books  they  read.      But   the   npirit   of   a 
rivalry,  \.  awoke  in  many  bosoms,  did  more  for 

agronomy  than  its  b<.  It  was  the 

«.n-i:  .strumenU  of  the  same  kind,  as  grand 

or  even  grander.     Some   men  of   science, 
waspishl}  d    perhaps,    denounced    the    great 

telescope  aa  of  no  use.      B<  tingland  and  on 

the  Continent    this  waa  said,  and  most  unfairly,  aa 

one  who  reads  Uerschcrs  papers  may  discover 
He  has  frankly  and  fully  explained  in 
his  writings  *  why  he  preferred  to  use  other  and  smaller 
telescopes,  and  perhaps  to  use  them  oftener,  In.1 
love  for  and  his  pri»l«-  in  this  work  of  his  hands  is  ever 
aii'l  again  coming  t<  >nt.  One  instance  alone 

deserves  to  be  quoted  as  a  specimen:  "I  saw  tin- 
fourth  satellite  and  the  ring  of  Saturn  in  the  40-feet 
speculum  without  an  eye-glass."  * 

But  it  waa  seldom  that  astronomers  on  the  Con- 

t  followed  the  example  of  William  Herschel  or 
gave  themselves  the  trouble  he  took.     Some  of  < 
•  iii.      <  M"      Professor  Ainici,  an  artist  and  a  man  of 

•«•  of  the  first  rank/'  his  son,  Sir  John  Her- 
schel, writes :  "  He  is  the  only  man  who  has,  since 

ither,  bestowed  great  pains  on  the  construction  of 
specula, and  his  10-foot  telescopes  with  TJ  inch  mirrors 
are  of  very  extraordinary  perfection."  Ti.:-  u  i- 

at  the  tiin*   it  was  written,  two  years  after  his 

1 1  did  not  remain  true,  for  Lord  Kosse's 

great    6-feet  mirror  and   56-feet  tube    had    still   to 

come.     And  like  Herschel,  Lord  Rosse  waa  his  own 

workman.     When  visiting  him  at  Birr  Castle  in  1862, 

>  Fkif.  Trant.,  1815.  p.  295. 

*  Pkii.  Tra**.,  1791,  p.  76  (October  10). 
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Nassau  Senior  relat.-s  tliat  "tin*  smaller  speculum  <»f 
the  great  telescope  had  been  broken,  and  no  one  except 
Lord  Rosse  himself  could  polish  it,  whieh  he  had  not 
yet  hod  time  to  do ;  but  we  have  been  able  to  use  the 
3-feet  reflector." l  The  necessity  of  this  personal 
labour  from  the  owner  himself,  hard  manual  labour, 
was  one  great  drawback  to  the  value  of  these  magnifi- 
cent instruments. 

Kings  and  princes  and  men  of  science  paid  handsome 
sums  to  Herschel  for  telescopes  made  by  his  own  hand. 
While  the  great  telescope  was  in  progress,  George  in. 
presented  the  Observatory  of  Gottingen  with  a  reflector, 
which  Herschel  took  to  Hanover  along  with  his  brother. 
He  also  ordered  other  10-feet  for  himself,  and  i 
7-feet  besides  had  been  bespoke;  but  the  finest  and 
costliest  was  one  for  the  King  of  Spain,  ordered  in  1796 
and  not  sent  off  till  October  1801.  It  cost  £:ir<> 
Other  two  for  the  Prince  of  Canino  brought  £2310. 
But  this  was  telescope-selling,  not  star-observing.  It 
cost  time  and  trouble,  that  might  have  been  devot 
better  purpose.  No  wonder  that  his  sister  grumbled. 
She  was  hindered  in  her  proper  work  by  the  packing 
of  the  Spanish  reflector,  "which  was  done  at  the  K-mi 
and  rickyard  at  Upton,  her  room  being  all  the  while 
filled  with  the  optical  apparatus." 2  It  was  small  satis- 
faction to  her  that  the  University  of  Edinburgh  con- 
ferred the  degree  of  LL.D.  on  her  brother  in  1786.  She 
did  not  consider  that  reward  at  all  equal  to  his  merits. 
She  echoed  the  words  of  General  Komarzewski,  spoken 
by  him  probably  in  fun,  but  received  by  her  in  earnest, 
that  Herschel  should  be  honoured  as  the  Duke  of 

1  Journals,  etc.,  relating  to  Ireland,  ii.  247. 
3  Ifcmoirs,  p.  110. 
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i.     He  did  not  even  get  a  knighthood  from  his 
patron.     In   lsl6  he  wan  made  a  Hanoverian 
iglr  Prince  Regent;  traders,  slave-holder*, 

»yed  men  of  all  diains  were  raiaed  to  the  peerage, 
brain  power  waa  then  leas  esteemed  for  the  bestowal 
worldly  rank. 

Before  the  tube  waa  fitted  with  the  great  mirror, 
vim  torn  who  flocked    to   a*e   William 
lui'I    the    curiosity    to    walk    through    it. 
•hem  waa  the  King.    Clone  behin<l  him  waa 
the  Archbiahop  of  Cant* 

to  proceed,  till  the  King  turn»'«l  to  givi-  him   his  hand, 
Come,  my  Lord  Bishop,  I  will  show  you  th< 

An  from  Mr.  Herachcl  to  walk  through 

the  tube,  an  it  lay  on  the  ground,  was  not  uncommon 
Alias  Burney  and  the  party  she  was  with  accepted  the 
« M  me  quite  upright,"  she  says,  "and 
the  least  inconvenience;   so  would  it  have 
done  had  I  been  dressed  in  feathers  and  a  bell  hoop— 
rence.      Mr.  Smelt  led  the  way, 
walking  also  upright ;  and  my  father  followed.     A 
we  were  gone,  the   Bishop  [of  Worcester]  and   Dr. 
Douglas  were  tempted,  for  its  <  TO  make   th<- 

same  promenade.         !  •       rch   was  not 

disposed,  in  those  days  at  least,  to  look  Heaven  in  the 
bee. 

He  the  greater  tube  of  Lord   Roese's  telescope 

was  lying  in  readiness  to  receive  its  greater  mirror, 

visitors  were  also  in  the  habit  of  walking  through 

Uy  years  later.    The  Dean  of  Ely,  a  well-known 

mathematician,  and  a  man  of  more  than  the  common 
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t.  is  said  to  have  walked  through  with  his 
umbrella  up.  The  days  of  these  gigantic  tubes  are 
past  The  career  of  Herschel's  40-feet  was  inaugur- 
ated by  a  concert  held  within  the  tube,  just  as 
its  end  was  celebrated  half  a  century  afterwards. 
4<<God  save  the  King1  was  sung  in  it  by  the  whole 
company,  who  got  up  from  dinner,  and  went  into 
the  tube,  among  the  rest  two  Misses  Stow,  the  one  a 
famous  pianoforte  player,  some  of  the  Griesbachs,  who 
accompanied  on  the  oboe,  or  any  instrument  tii.y 
could  get  hold  of,  and  I,"  Caroline  in  IUT  nin 
year  continues,  "you  will  easily  imagine,  was  one  of 
the  nimblest  and  foremost  to  get  in  and  out  of  tin- 
tube.  But  now  ! — lack-a-day  ! — I  can  hardly  cross 
the  room  without  help."  She  was  then  a  ^idd\ 
of  only  thirty-seven  !  But  when  the  concert  was  held 
in  the  tube  at  the  end  of  the  great  telescope's  career, 
she  was  in  Hanover,  never  destined  again  to  Bee  the 
noble  work  of  her  "  beat  and  dearest  of  brothers." 

On  the  return  of  Sir  John  Herschel  from  South 
Africa  in  1838,  it  was  found  that  the  woodwork  of 
the  great  telescope  was  so  decayed  that  the  structure 
was  dangerous.  It  had  stood  exposed  to  wind  and 
weather  for  more  than  fifty  years,  and  the  discovery 
of  its  unsafe  condition  was  made  on  the  centenary  of 
the  builder's  birth.  In  the  following  year  it  was  taken 
down,  and  on  New  Year's  Eve1  a  meeting  of  the 
Herschel  family  was  held  within  the  iron  tube,  thru 
lowered  on  the  ground,  to  celebrate  the  end  of  the 
instrument.  Sir  John's  ballad  was  sung  that  night, 
and  is  now  preserved  as  a  printed  broadside  among 

1  Said  in  the  Memoirs  to  have  been  at  Christmas  (p.  310).     I> 
in  Arago,  Biographifs.  171. 


JUJEM  OI 
other  relies  of  a  famous  past  ill  the  Royal  Obaerv 
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R^uiemof  the  Porty-feet  RdUetor  at  Slough,  to  t*  rang  on  the 
New  Year's  Kve,  1839-40,  by  Papa,  Mama,  Madam*,  and  all 
the  Little  Bodies  in  the  tube  thereof  assembled  :  — 

In  the  old  Telescope's  tube  we  ait, 
1  the  shades  of  the  part  around  us  II 
•  requiem  ting  we,  with  shout  and  with  din, 

While  the  old  year  goes  out  and  the  new  one 


of  Youth  and  Ptrpiu. 

Merrily,  merrily,  let  us  all  sing, 

And  make  the  old  Telescope  rattle  and  ring. 

11  fifty  years  did  he  laugh  at  the  storm, 

the  bloat  could  not  shake  his  majestic  form  ; 
v  prone  he  lies  where  he  once  stood  high, 
And  searched  the  deep  heavens  with  his  broad  bright  eye. 
Merrily,  merrily,  &c. 

-  are  wonders  no  living  wight  hath  seen, 
•Inn  this  hollow  have  pictured  been  ; 
Which  mortal  record  can  ne'er  recall, 
And  are  known  to  Him  only  who  makes  them  all. 
Merrily,  merrily,  Ac. 

re  watched  our  father  the  wintry  Night, 
And  his  gaxe  hath  been  fed  with  pre-  Adamite  light  ; 
While  planets  above  him  in  mystic*  dance 
Seat  down  on  hia  toils  a  propitious  glance. 
Merrily,  merrily,  Ac, 

>  Weld,  /tofery  </(A«  Royal  Soetr'i 
«  f  circular. 
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He  has  stretched  him  quietly  down  at  length, 
To  bask  in  the  starlight  his  giant  strength  ; 
And  Time  shall  here  a  tough1  morsel  find, 
For  his  steel-devouring  teeth  to  grind. 
Merrily,  merrily,  &c. 

!!••  will  grind  it  at  last,  as  grind  it  he  must, 
And  its  brass  and  its  iron  shall  be  clay  and  dust ; 
But  scathless  ages'  shall  roll  away, 
And  nurture  its  frame  in  its  form's  decay. 

Merrily,  uu-rrily,  &c. 

A  new  year  dawns  and  the  old  year's  past, 
God  send  us  a  happy  one  like  the  last, 
A  little  more  sun  and  a  little  less  rain, 
To  save  us  from  cough  and  rheumatic  jain. 
Merrily,  merrily,  &c. 

God.  grant  that  its  end  this  group  may  find 
In  love  and  in  harmony  fondly  joined ; 
And  that  some  of  us  fifty  years  hence,  once  more, 
May  make  the  old  Telescope's  echoes  roar. 

Chorus,  fortissimo. 

Merrily,  merrily,  let  us  all  sing, 

And  make  the  old  Telescope  rattle  and  ring. 

Where  the  great  telescope  raised  its  eye  heaven- 
ward, a  church  has  been  built  to  direct  men's  thoughts 
to  do  what  brother  and  sister  long  did  in  loving 
fellowship,  "mind  the  heavens."  It  was  a  fitting 
consecration  of  the  hallowed  ground.  In  speaking  of 
his  magnificent  work  in  1813,  Herschel  said  to  Thomas 
Campbell  the  poet,  "  with  an  air,  not  of  the  least  pri«lo, 
but  with  a  greatness  and  simplicity  of  expression  that 
struck  me  with  wonder,  '  I  have  looked  farther  into 
1  ?  rough.  *  ?  rays. 
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space  than  ever  human  being  did  before  roe.  I  have 
obeerved  stars,  of  which  the  light  Ukea  two  million* 
of  years  to  travel  to  this  globe.' "  The  Church  U  a 
telescope  that  looks,  or  should  look,  even  farther  into 
•pace  and  time. 

\\  chel  was  giving  life  and  power  to  the 

refle*  scope,  Dollond's  followers  in  thin  country 

and  Fraunhofer  in  Qermany  were  restoring  the  re- 
fractor t<>  the  place  from  wl.  ad  been  deposed 

finest  refractor  that,  up  to  that 
1  had  ever  seen  was  erected  for  Strove  at  the 

he  Russian  Govern m.-nt  in  Dorpat  The 
tube  was  13  feet  in  length,  and  the  object-glass  was 

bei  in  diameter.  The  weight  of  til-- 
whole was  about  8000  Russian  pounds.  Of  his  first 
look  through  it  Struve  says:  "I  stood  astonished 
before  this  beautiful  inst  undetermined  which 

to  admire  most,  the  beauty  and  elegance  of  the  work- 
manfthip  in  its  most  minute  parts,  the  propriety  < 
construction,  the  ingenious  mechanism  for  moving  it,  or 
the  incomparable  optical  power  of  the  telescope,  and 
the  precision  with  which  objects  are  defined. "l     ii<- 
was  proud  of  his  assistant    He  believed  it  to  be  the 
equal  of  Herschel's  40-fect  reflector,  and  it  was  certainly 
far  more  easy  to  work.     With  its  help  he  conti 
the  work  Herschel  began.    It  appears,  however,  that 
Herschel  sometimes  used  a  parabolical  glass  mirror  of 
i  focal  length  instead  of  the  metal  mirror,2  avoiding 
•flection    the  colours  due    to    refraction.     This 
e  remembered  to  his  credit 

Tmn».  ii.  94.  '  Phil.  from,  for  1808,  p.  228. 


CHAPTER   VIII 

"  THE  CONSTRUCTION  OF  THE   HEAVENS  "  1 

Tin:  writer  who  described  Herschel's  papers  as  lively 
and  amusing  "  may  have  intended  a  sneer,  but  he  did 
a  great  wrong  to  inquiries  ;m<l  facts  as  novel  as  tin -y 
were  inspiring.  Whatever  helps  to  lift  man's  thoughts 
above  the  littlenesses  of  life  and  time  is  a  distinct 
to  the  human  race,  altogether  irrespective  of  the  uses 
to  which,  in  course  of  time,  it  may  be  applu<l. 
Herschel's  papers  on  The  Construction  of  (I"  leavens 
were  of  this  nature.  They  were  among  the  first  IK- 
wrote ;  they  were  also  among  the  last.  He  wrote  at 
least  eight  papers  on  the  subject,  covering  tlmr 
hundred  and  thirty  quarto  pages:  he  began  the 
series  in  1784,  he  finished  it  in  1818,  and  he  left 
the  work  as  a  legacy  to  his  son,  who  nobly  honour.  .1 
his  father's  memory  by  doing  for  the  southern  hemi- 
sphere what  the  father  did  for  the  northern.  Even 
though  these  labours  had  been  nothing  more  than  an 
attempt  on  man's  part  to  penetrate  the  workshop  of 

1  This  is  Herschel's  own  phrase,  taken  probably  from  the  notice  of 
Ptolemy' a  Almagest  (145  A.D.)  in   Lalande's  Astronomy  (1771 
where  its  title  is  given  in  Latin,  Magna  Conttructio  (i.  156).      The 
phrase  does  not  deserve  the  condemnation  it  received  from  an  Iviin 
burgh  Reviewer  in  January  1803  ;  but  a  later  Reviewer  accepts  it  in 
July  1848,    "to  use  a  phrase  which  Sir  W.   Herschel  introduced" 
(p.  105).     "  Introduced  "  is  scarcely  correct. 
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re    and    ascertain    the    hidden    proeentei  of  an 

rk.-r,  they  would  have  been  inval 
us  a  serviceable  hypothec! -  for  future  effort*.     Boldly 
and  with  all  reverence,  he  set  himself  to  open 
eloaed  hand  of  Almighty  Wiadom,  and  find  what  that 
Power  had  kept  hid.     Others  laboured  in  this  cause 
before  hm.  i.ut  -  we  are  indebted  solely  to  the  genius 

istry  of  Dr.   Hersehel   for  perfecting    • 
sagacious  views,  and  supporting  them  by  a  body  of 
evidence  am  nearly  to  demount  ratio  ii 

first  point  he   laid   down  was  that   there  is 

••  reason  "strongly  to  suspect  that  there  is  not, 

mesa    of    speaking,    one  fixed   star    in    th«> 

heavens."     Fixed  stars  is  a  name  we  have  been  led 

to  use,  because,  unlike    the    planets    or    wanderers, 

they  seem  never  to  change  their  places  in  the  sky; 

absolute  rest  in  any  one  of  these  stars  is  im- 
possible except,  it  may  be,  as    a    result  of    i. 
balanced  forces.     Hersehel  was  beginning  in  1783  A.D. 

.0  same  starting-point  as  the  famous  Hipparchus 
nearly  two  thousand  years  before,  who  "  observed  a 
new  star  which  appeared  in  his  own  day,  and  which 
led  him  to  tx>li<  \ .  that  the  same  thing  might  happen 
frequently,  and  that  the  stars  considered  fixed  might 
be  in  in«  •  The  proper  motion,  as  it  is  called,  of 

of  the  brightest  stars  was  suspected  nearly  a 
century  before  Herschel's  time  and  was  afterwards 
fully  proved.  What  the  nature  of  that  motion  may 
be,  might  be  guessed  by  astronomers,  but  was  really 

1  Sir  Darid  Brewster  in  his  edition  of  Ferguson's  Agronomy  (1829), 
tt.199.    He  is  referring  spedsllj  to  oebaUB,  of  which  Bench, 
the  position,  magnitude,  and  structure  of  no  fewer  than  MOO." 

•UUnde.i.  152;  Pliny,  ii.  26. 
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a  fruitful  field  for  genius  and  perseverance  to  culti- 
vate. "Ite  causes  and  laws  aiv  liid  for  the  present 
in  almost  equal  obscurity,"  was  the  judgment  of  Dr. 
Maskelyne,  then  Astronomer-Royal ;  but  it  pointed  to 
changes  among  the  stars,  which  a  shrewd  observer 
would  endeavour  to  ascertain  and  account  for. 
Herschel  undertook  the  work.  Availing  himself  of  a 
catalogue  of  2884  stars  published  in  1723  by  Flam- 
steed,  the  first  Astronomer- Royal,  he  compared  the 
heavens  of  his  own  day  with  the  appearance  they 
presented  then.  He  had  no  star  charts  such  as 
astronomers  have  since  constructed,  and  which,  when 
compared  with  a  revised  edition  a  century  hence,  may 
reveal  much  that  is  at  present  dark  regarding  the 
motions  and  destiny  of  the  small  but  beautiful  home 
of  our  shortlived  race.  He  had  no  photographic 
plates  to  expose  or  consult.  From  beginning  to  end 
it  was  eye-labour  and  hand-labour  with  this  intrepid 
traveller  among  these  far-away  suns.  So  laborious 
was  the  comparison  that  he  had  "many  a  night,  in 
the  course  of  eleven  or  twelve  hours  of  observation, 
carefully  and  singly  examined  not  less  than  400 
celestial  objects,  besides  taking  measures  of  angles 
and  positions  of  some  of  them  with  proper  micro- 
meters, and  sometimes  viewing  a  particular  star  for 
half  an  hour  together,  with  all  the  various  powers  of 
his  telescope."  During  that  interval  of  sixty  years  h< 
found  that  stars  had  been  lost  or  had  vanished,  that 
they  had  undergone  some  capital  change  of  position  or 
magnitude,  or  had  come  into  sight  where  they 
not  previously  seen,  although  "  it  is  not  easy  to  prove 
a  star  to  be  newly  come  "  into  any  part  of  the  sky. 
If  a  star  suddenly  shone  out  so  as  to  attract  the  eyes 
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of  the  common  people,  where  a  practised 

tore  there  was  no  star  vimble  an  hour  or  two  before. 

wan  he  to  conclude  that  it  had  flared  up  an  if  it  were 

,  -in  i  th<u  it  would  go  out  aa  the  fire  died  down  ? 

i  he  aaw  a  star  brightening,  paling,  going  out,  and 

brightening  again  every  three  or  four  days,  or  weeks 

or  months,  or  every  three  «•  years,  was  he  to 

irk   bodies  of  vast  size  were  thrusting 

themselves  between  that  distant  sun  and  our  eyes, 

eclipsing  it,  in  fact;  or  that  immense  reaches  of  un- 

Hghted  space,  or  dark  regions  on  its  surface,  were 

turned  for  a  time  towards  us,  as  it  revolved  on  its 

Dark  spots  on  a  sunny  stars  surface  and  a 

rotation  more  or  less  rapid  were  the  causes  accepted 

i  erschel  from  previous  astronomers  for  this  change 

•  :i.-s  in  what  are  called  changing  or  variable 

ltel      lie  examined  seven  that  were  th<  n    known. 

riods  were  3,  5,  6,  7,  331,  394,  and  497  days.1 

••It,  however  lews  were  discredited  by 

the  sudden  bound  from  7  days  to  331  I  "nloss  a  star 
were  found  bridging  the  gulf  between  these  two,  he 
would  not  have  had  confidence  to  give  his  theory  to 
1.  But  the  star  a  Herculis  seemed  to  him 
to  bridge  the  gap,  and  satisfy  the  theory.  Its  period 
was  found  to  be  about  60  days.  These  and  other 
changes  on  the  face  of  the  heavens,  known  for  many 
years  and  registered  in  books,  formed  Herechel  s  pre- 
lude to  the  work  he  had  set  his  heart  on,  The  Con- 
struction of  ike  Heavens,  That  they  are  a  building, 
a  wonderful  temple  consecrated  to  Almighty  Power 
and  Wisdom,  he  never  doubted.  To  discover  the  plan 


Tnnu.  (1796),   pp.   456-56.     ProftMor  Hokien   girct  the 
aoabm  M  8,  5,  6,  7,  534,  404,  and  4»4  (p.  193). 
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on  which  the  All-wise  Worker  proceeded  was  his  aim 
and  ambition. 

Stars  had  been  seen  by  Flamsteed  which  II. TM-II.  I 
could  no  longer  find.  A  century  had  elapsed,  and 
Herschel  put  these  stars  down  as  "  lost"  He  meant 
that  a  star  thus  noted  was  not  to  be  seen  when  h<> 
looke-1  lor  it,  "but  that  possibly  at  some  future  time, 
if  it  be  a  changeable  or  periodical  star,  it  may  coi 
be  visible  again."  In  other  cases  he  entered  in  his 
journal  the  remark,  "  Does  not  exist,"  when  Flam 
had  not  himself  seen  the  star.  Herschel,  however, 
does  not  appear  to  have  considered  that  these 
stars"  may  have  been  comets,  or  wanderers  lib  his 
own  Uranus,  or  specks  like  the  numerous  body  of 
asteroids  and  satellites,  that  were  then  undiscov 
In  a  paper  written  at  a  later  period  he  found  that 
he  had  treated  as  faultless  a  catalogue  of  stars  which 
required  correction.  His  conclusions  regarding  lost 
or  changing  stars  were  thus  premature.  But  neither 
the  poetic  beauty  nor  the  possibility  of  a  "  lost "  star 
can  be  denied.  Perhaps  he  was  only  borrowing  a 
phrase  that  was  used  nearly  two  thousand  years 
earlier  by  Hipparchus,  who,  by  his  catalogue  of  the 
fixed  stars,  gave  future  generations  the  means  of 
ascertaining  "  if  stars  could  be  lost  and  reappear,  if 
they  changed  their  place,  their  size,  their  brightness." 

Dissatisfied  with  the  principles  on  which  stars 
visible  to  the  naked  eye  are  classed,  accordin 
their  brightness,  as  stars  of  the  first,  or  second  <l<'\\n 
to  the  sixth  magnitude,  he  began,  about  1782,  to 
adopt  a  new  and  more  effective  but  certainly  a  \  <  ry 
laborious  method  of  settling  degrees  of  brightness 
among  the  stars,  and  of  determining  to  what  e.v 


SUNS  IN  YOUTH  AND  OLD  AGE     133 
the  brightness  changed  from  year  to  year,  or  from 

up-   to  a-.-       liy    thii    in.-tli.xl  artual   in-|M-rli.,n  \\,,ul.i 

•ioe  decide  whether  a  star  was  increasing  or 
(iiniiiiiahing  >  mess  compared  with  other  stars. 

is  an  attempt  to  ssoertain  the  advance  of  lif«- 

o  vigour  of  youth,  the  beginnings  of  decay  or 
the  promise  of  a  long  continuance  of  brightness 
among  the  countless  sons  in  creation.  Of  the  import- 
ance of  these  investigations  he  entertained  no  doubt, 
nor  should  we.  "  The  great  number  of  alterations  of 
stars  that  we  are  certain  have  happened  within 
last  two  centuries,  and  the  much  greater  number 
that  we  have  reason  to  suspect  to  have  taken  place," 
are  curious  features  in  the  history  of  the  heavens, 
as  curious  as  the  slow  wearing  away  of  the  landmarks 

.r  mi-th  on  mountains,  on  river  banks,  on  ocean 
shores.  "If  we  consider  how  little  attention  has 
formerly  been  paid  to  this  subject,"  he  goes  on  to 
say,  "and  that  most  of  the  observations  we  have 
are  of  a  very  late  date,  it  would  perhaps  not  appear 

.ordinary  were  we  to  admit  the  number  of 
alterations,  that  have  probably  happened  to  different 
stars,  to  be  a  hundred  ;  this  compared  with  tin-  number 

•are  that  have  been  examined,  with  a  view  to 
ascertain  their  changes,  which  we  can  hardly  rate 
at  three  thousand,1  will  give  us  a  proportion  of 

1  The  most  ancient  catalogue  of  the  sUrs  U  that  of  Ptolemy  (140 

xanilria,  which  was   probably   a   reriaed  tranacript  of  that  of 

bus   (ICO   E.C.).     It  contains   1022  star*.     Tycho't  catalogue 

A.D.)  contain*  777  principal  .tars,  to  which  Kepler  afterwards 

added  2SO,  taken  probably  from  Tycho's  own  manu»  :  ;.  •  <      Herelius 

(1690  A.U.)  published  a  catalogue  containing  950  stars  of  former  lists, 

608  obsenred  by  himself,  and  377  southern  star*  obeenred  by  Halley 

fan  Saint  Helena.     •'  But  the  moat  perfect  and  the  largest  catalogue 
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30  ...  even  1  to  800  is  sufficiently  striking  to 
draw  our  attention."  These  were  the  words  of  a 
wise  observer,  uttered  long  before  geologists  had 
began  to  use  similar  language  in  their  own  researches, 
conclusion  which  Herschel  drew  from  these 
alterations,  real  or  imagined,  in  the  light  of  the  stars 
was  that  they  will  "much  lessen  the  confidence  we 
have  hitherto  placed  upon  the  permanency  of  the  equal 
emission  of  light  of  our  sun.  Many  phenomena  in 
natural  history  seem  to  point  out  some  past  changes 
in  our  climates.  Perhaps  the  easiest  way  of  account- 
ing for  them  may  be  to  surmise  that  our  sun  has  been 
formerly  sometimes  more  and  sometimes  less  bright  than 
it  is  at  present  At  all  events  it  will  be  highly  pre- 
sumptuous to  lay  any  great  stress  upon  the  stability  of 
the  present  order  of  things ;  and  many  hitherto  unac- 
countable varieties  that  happen  in  our  seasons,  such  as  a 
general  severity  or  mildness  of  uncommon  winters  or 
burning  summers,  may  possibly  meet  with  an  easy  solu- 
tion in  the  real  inequality  of  the  sun's  rays."  If  <>ur 
sun  be  a  variable  star  diffusing  heat  in  greater  or  less 
degrees  at  different  times,  or  if  it  be  a  star  growing 
old  and  burning  out,  the  credit  of  the  idea  as  well 
as  of  "  lost "  stars  in  the  ocean  of  infinitude  may  j 
be  claimed,  in  our  day  at  least,  for  this  poetic  and 
musical  observer  of  the  heavens.  To  shed  a  ray  of 
light  on  this  question  of  sunshine  Herschel  sought, 
but  sought  in  vain,  for  temperatures  in  ages  that 
past.  He  could  get  none.  He  was  not  aware  of 
the  thermometers  made  by  the  school  of  Galileo 

which  had  been  made"  wa«  the  British  catalogue  published  by 
Flamsteed  in  1712,  and  afterwards  in  better  condition  in  1725.  It 
contains  about  3000  stars.  See  Lalandc,  i.  284. 
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lost  to  sight   till    Liliri     Uncovered    them,  and 
made  them   the  common  property  of  science, 
resolved   not  to  be  baffled,  Herachel  turned  to   the 
rise  and  fall  of  the  price  of  wheat  at  Windsor  an  an 

it  ion  of  the  warmth  or  coldness  of   the  sun's 

rays.    It  wan  hi*  only  resource,  and  it  was  an  idea 

>f  a  baffled  man  of  science.    But  critics  in 

•nt  quarters  attacked  and  ridiculed  this  seeker 

after  truth   aa  if  he  were  guilty  of  supreme  folly. 

Leaders  of  thought  in  every  branch  of  science  and 

in  every  department  of  life  have  to  bear  the  brunt 

licule  from  learned  ignorance  I1 
se  were  the  first  steps  taken  by  Herachel,  it  may 
benai'l,  in  his  quest  after  the  plan  on  which  Almighty 

•in  Imilt  the  world  of  nuns  and  systems.  A 
farther  step  forward  was  made  when  he  addressed 
himself  to  ascertain  the  motion  of  the  sun  and  solar 
system  through  space.  That  there  was  such  a  motion 
he  did  not  doubt  Some  had  held  the  same  faith 
before  him;  astronomers  as  able  had  refused  it  a 
h.-nrin;;.  H«>  r..n\vru-l  it  fr-nn  faith  t«.  fact.  What 
it  means  is  that  our  sun  with  his  most  distant  planet 

comet,  with  every  particle  of  matter  that  owns 
his  sway,  is  travelling  onward  through  space,  round 

itre  of  force  apparently  and  constrained  by 
Newton's  law  of  gravitation.  Are  those  facts  or 
fancies,  leading  features  in  the  plan  of  creation  or 
dreams  of  a  mere  enthusiast?  Herachel  not  only 
believed  thoy  were  facts;  he  set  himself  to  prove 

1  The  tablet  be  took  idrantage  of  were  tboee  giren  bj  Adam  Smith 
in  TV   Wra/M  of  Nation     The  ridicule  that  was  heaped  up 
may  be  eeea  in  the  JMtatof*  JMtw,  and  in  a  letter  aigned  J.  II., 
1807,  p.  829. 
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When  he  had  proceeded  some  way  in  his  inqui 
he  received  from  a  friend  a  copy  of  a  catalogue  of 
eighty  stare  made  by  Mayer  of  Oottingen  in  1756, 
"and  compared  with  the  same  stars  as  given  by 
Roemer  in  1706."  Both  Roemer  and  Mayer  were  men 
of  the  highest  ability.  Previously  he  knew  this 
catalogue  only  in  an  extract  which  he  found  in  a 
French  book  on  astronomy.  Setting  to  work  on  tin- 
new  material  thus  furnished,  and  laying  aside  thirteen 
or  fourteen  of  the  stars  as  those  he  had  already 
examined,  he  separated  the  others  into  two  classes, 
those  which  went  for  his  view  of  a  motion  of  tin 
sun  through  space,  and  those  whose  motions  "must 
be  ascribed  to  a  real  motion  in  the  stars  themselves." 
Mayer,  admirable  astronomer  though  Herschel  admitted 
him  to  be,  did  not  countenance  the  idea  of  a  motion 
of  the  sun  with  all  its  planets  through  space. 
"Were  it  so,"  he  wrote  in  1760,  "were  the  sun  and 
all  the  planets  and  our  home,  the  earth,  advancing 
towards  some  quarter,  all  the  stars  in  that  part  of 
the  heavens  would  seem  to  open  out,  and  those  in  tin. • 
opposite  quarter  to  come  together,  just  as,  when  you 
are  walking  through  a  wood,  the  trees  which  are 
in  front  of  you  seem  to  separate  from  each  other, 
and  those  which  are  behind  to  draw  closer." 
Herschel,  seizing  on  Mayer's  illustration  of  trees  in 
a  wood,  declared  that  these  very  changes  were  taking 
place  among  stars  in  the  heavens.  At  the  same  linn- 
he  was  encouraged  by  a  short  tract  sent  him  by  the 
author,  Dr.  Alexander  Wilson,  Professor  of  Astronomy 
at  Glasgow,  and  printed  in  1777,  entitled  Thoughts 
on  General  Gravitation  and  Views  thence  arising  as  to 
the  State  of  the  Universe.  A  friendship  sprang  uj» 
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between  the  two  men,  and  Glasgow  seems  to  have 
become  a  favourite  place  of  summer  pilgrimage  to 
HerscheL  It  waa  clear  that  he  was  favoured  b 

of  scieiu  lie  took  it  ut  th«- 

flood:  he  even  guided  it  into  the   channels    along 
haa  since  flowed    in    an    ever    increasing 
is  an  arduous  task,"  he  said  of  this  quest 
alter  our  solar  system's  movement  in  space,  "  which  we 
must  not  hope  to  see  accomplished  in  a  little  time 
we  are  not  to  be  discouraged  fn>m  the  attempt 
us,  at  all  events,  endeavour  to  lay  a  good  foundation 

those   who  are    to   come   after   us."    And 
good  foundation,  l.y  precept  and  example,  he  did  lay. 

•  h   the  boldness  of  a  man  who  had  confidence 
in   himself  and  his  instruments,  he  wrote:  "1  think 
we  are  no  more  authorised  to  suppose  the  sun  at 
rest  than  we  should  be  to  deny  the  diurnal  motion 
of   the  earth,  except  in  this  respect,  that  the  proofs 
of  the  latter  are  very  numerous,  whereas  the  former 
rests  only  on  a  few,  though  capital  testimonies."     11* 
founded  this  conclusion  on  a  discussion  of  the  m« 
observed  in  seven  of  the  principal  fixed  stars.    But 
in  support  01  w  he  also  quoted  a  table  of  tin* 

proper  motions  of  twelve  stars  in  fifty  years  given 
by  Lalande,  motion  in  the  two  directions  known  to 
as  right  ascension  and  declination,  cor- 
ling  to  longitude  and  latitude  on  the  earth, 
ity -seven  motions  altogether  had  to  be  accounted 
On  the  hypothesis  of  a  general  movement  of 
solar  system  through  space,  twenty-two  out  of 
these  twenty-seven  movements  were  explained.  The 
five  exceptions  he  "resolved  into  the  real  proper 
11  of  the  stars."  He  did  not  then  know  win 
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the  motion  was  of  one  star  round  a  companion  star,  or 
round  some  far  greater  and  immensely  more  distant  Mm. 

The  conclusion  which  Herschel  arrived  at  was  that 
the  whole  solar  system  was  at  that  time  n.'.\  ing  to- 
wards the  constellation  Hercul«-s  in  the  northern  sky, 
and  that  the  star  "  X  Herculis  is  possibly  as  well  chosen 
as  any  we  can  fix  upon  in  that  part  of  the  hea\ 
for  the  point  we  are  moving  towards.  He  modili< •<! 
this  view  in  1804  on  receiving  more  correct  measure- 
ments fiom  the  Astronomer  -  Royal :  "It  will  be 
necessary  to  mention  that  I  have  no  longer  supposed 
the  solar  motion  to  be  directed  towards  X  Herculis. 
A  point  at  no  very  great  distance  from  this  star 
has  been  chosen."  As  the  direction  of  the  tangent  to 
the  sun's  orbit  is  constantly  changing,  this  cb 
of  direction  from  age  to  age  is  unavoidable.  He 
did  not  attempt  to  estimate  precisely  the  rate  of 
motion,  but,  "in  a  general  way,"  he  considered  that 
it  "cannot  certainly  be  less  than  that  which  the 
earth  has  in  her  annual  orbit."  At  the  same  ti ni- 
ne expected  that  future  astronomers  would  assist  him 
in  determining  the  direction  of  the  solar  motion ;  and 
he  added  that  he  had  "  begun  a  series  of  observations 
upon  several  zones  of  double  stars,"  with  the  view 
of  establishing  or  overturning  his  hypothesis.  His 
estimate  of  the  rate  of  the  sun's  motion  may  not 
be  correct  Probably  it  is  only  from  five  to  nine 
miles  a  second,  or  less  than  half  what  he  made  it: 
but  science  has  accepted  his  view  of  the  point,  to 
which  the  solar  system  has,  for  an  hundred  years, 
been  advancing.  Recently  <*  Lyra  (Vega)  has  been 
claimed  as  the  point  we  are  now  making  for. 

In  the  years  that  followed  his  first  papers  on  11 » 
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Construction  of  the  Heavens,  Herachd,  with  wider 
views,  a  better  instrument,  and  a  clearer  inai-ht 
into  what  he  oonaidered  Mthe  Laboratories  of 

rse,  wherein  the  roost  salutary  remedies  for  the 

decay  of  the  whole  are  prepared/'  essayed  a  bolder 

into  a  woi  things,  unattempted  yet    in 

prose  or  rhyme."    Stars,  clusters  of  stars,  and  nebula) 

were  the  tmiMing  stones,  so  to  speak,  out  of  which 

.rhty  Wisdom  constructed  the  htarry  sphere 
i  id  our  earth.  How  many  of  them  exist,  what 
are  their  relations  to  each  other,  and  how  are  they 
arranged  in  space  7  were  some  of  the  questions  to  v 
he  sought  an  answer.  When  he  began  the  work  of 
observation,  he  "  surmised  that  several  nebulae  might 
yet  remain  undiscovered  for  want  of  sufficient  light  to 
detect  them.  .  .  .  The  event  has  plainly  proved  that 

expectations  were  well  founded;  f-r  1  have 
already  found  466  new  nebulas  and  clusters  of  stars, 
none  of  which,  to  my  present  knowledge,  have  been 
•sen  before  by  any  person."  Great  though  the  dis- 
covery was,  it  was  only  the  beginning  of  others 
still  greater.  These  nebulae  or  little  white  clouds 
were  similar  to  the  Milky  Way  in  the  colour  of  their 
but  apparently  of  immensely  leas  extent  The 

known  of  them,  properly  so  called,  was  that  of 

omeda,  to  which   the  attention  of  astronomers 
was  directed  by  Simon   Marius    in    16'  'there 

were  seen  and  recorded  during  the  next  century 
and  a  half,  but  the  Magellanic  clouds  were  visible 
to  the  naked  eye  and  formed  a  striking  spectacle 
in  th.  sou t hern  heavens.  The  Dutch,  who  saw  them 
in  t  iges  to  India  round  South  Africa,  called 

the  Clouds  of   the  Cape.     Astronomers  were 
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slowly  fed  in-  th.  ii  way  to  a  fuller  knowledge  of  tin 
"white  clouds"  they  were  discovering  among  the 
stars.  La  Caille,  when  working  at  a  catalogue  of 
about  ten  thousand  stars  in  South  Africa,  set  down  the 
places  of  forty- two,  which  he  saw  in  the  telescope. 
He  divided  them  into  three  classes;  fourteen  in  which 
there  was  no  appearance  of  stars ;  fourteen  which  were 
clearly  composed  of  small  stars;  and  fourteen  which 
combined  the  characters  of  both  these  classes,  small 
stars  surrounded  or  attended  by  white  spots.  His 
labours  were  published  in  1755.  Hn-M-liel  followed  at 
the  end  of  the  century,  vastly  extended  our  know- 
ledge of  these  singular  objects,  and  completed  the 
classification  which  the  Frenchman  began. 

Turning  his  attention  to  the  broad  band  of  liirht 
known  as  the  Milky  Way,  of  which  the  various 
nebulro  "  seemed  to  be  portions,  spread  out  in  different 
parts  of  the  heavens,"  Herschel  at  once  solved  tin- 
puzzle  that  then  divided  the  astronomical  world,  Is 
it  the  diffused  light  of  innumerable  stars,  or  a  shining 
gas  ?  He  describes  it  as  beyond  doubt  "  a  most 
extensive  stratum  of  stars  of  various  sizes " ;  and 
"  that  our  sun  is  actually  one  of  the  heavenly  bodies 
belonging  to  it  is  as  evident."  These  were  two  steps 
forward,  but  he  did  not  stop  with  them.  He  examined 
that  shining  zone  in  all  directions  with  a  powerful 
telescope  —  a  20  -  feet  reflector  —  piercing  to  tin* 
borders  of  its  length,  breadth,  and  thick n>  H< 
even  undertook  to  count  the  number  of  stars  he 
saw.  He  called  this  census  of  stars  gauging  th.- 
heavens.  Four  years  afterwards,  he  called  it  analys- 
ing them,  and  spoke  of  his  method  as  "  perhaps  the 
only  one  by  which  we  can  arrive  at  a 
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-ir  coiiKt  ruction."    He  admits,  however 
eoorae  of  time,  Mroany  tilings  muMt  have  been  sug- 
gested by  tbe  great  the  order,  the  rise, 
compression  of  the  stars  as  they  presented 
themselves  t<               w."    As  the  number  of  stars  he 
is,-.  1.  th,  l.ri-htnomof  the  Milky  Way 
increased;    as  the  number  diminished,  its  apparent 
brightness  to  the  naked  eye  diminished  also.    The  law 
of  gravit^                    certain  existed  among  that  vast 

iiule  of  suns  and  systems,  jost  as  it  exists  in 
pulling  a  stone  to  the  ground.  At  first  thin  was 
mere  suspicion.  More  than  twenty  years  elapsed 
before  he  could  say  it  was  an  established  fact 

He  continued  his  review  of  the  heavens,  or 
gauging  of  the  stars.  The  results  were  so  marvellous 
that  all  the  world  —  men  of  science,  the  common 
people,  even  children  at  school— wondered.  Some- 
times he  saw,  in  a  small  celestial  space,  as  many 
as  250,  or  340,  or  424,  or  588  stars ;  at  other  times 
he  counted  only  3  or  4,  5  or  6.  The  star-wealth 
of  some  of  these  regions  was  so  vast  that  in  one 
only  5"  in  breadth— a  very  small  part  of  the  whole 
of  the  heavens  —  there  were  about  330,000 
shining  suns  or  stars!  The  Chancellor  of  th»- 
•  <»raity  of  Halle,  who  v  llerschel  shortly 

before  his  death,  evidently  got  from  the  astronomer 
•  hat  he  had  "  often  known  more  than  50,000 
pass  before  his  sight  within  an  hour,"  and  he  records 

\vn  wonder,  and  the  wonder  of  men  generally, 
while  these  discoveries  were  still  fresh  in  their  minds, 
that  " after  the  invention  of  his  instruments,   I.    li. 
Schroeter,   the  celebrated    astronomer  of    Lilicn 
might  well  compute  the  fixed  stars  in  the  southern 


142         HERSCHEL  AND  HIS  WORK 

and    northern    hemispheres    at    more    than    twelve 
millions  in  number." 

The  average  of  many  hundreds  of  these  gauges 
gave  him  what  he  called  "  the  contents  of  the  heave  i 
Whore  the  stars  were  exceedingly  crowded,  "  no  muiv 
than  half  a  field  was  counted,  and  even  sometimes 
only  a  quadrant " ;  but  the  result  of  these  vast  labours 
was  that  the  Milky  Way  could  not  be  described  as 
other  than  "a  very  extensive,  branching,  comjwund 
congeries  of  many  millions  of  stars;  which,  most 
probably,  owes  its  origin  to  many  remarkably  large 
as  well  as  pretty  closely  scattered  small  stars,  that 
may  have  drawn  together  the  rest."  Imagination 
,  stands  appalled  at  the  thought  of  millions  of  shining 
stars,  each  of  the  same  kindred  as  our  sun,  and  eacl 
may  be  supposed,  with  a  train  of  habitable  worlds  lik«- 
his  planets,  all  circling  round  their  central  orb.  Th" 
littleness  of  man,  the  smallness  of  human  lit.,  the 
meanness  of  its  petty  details,  that  usually  fill  the 
whole  horizon  of  human  thought,  are  dwarfed  into 
nothingness  in  presence  of  these  stupendous  reali* 
till  even  they  become  insignificant  before  the  no! 
and  more  inspiring  conception  of  the  grandeur  of 
the  soul,  which  measures  and  weighs  these  innuim-r- 
able  suns,  which  takes  them  up  in  the  hollow  of 
hand,  which  deals  with  them  as  playthings  for  its 
leisure  moments,  and  which  says  to  every  one  of 
them,  I  am  greater  and  of  more  worth  than  thou, 
yes,  greater  than  all  your  millions  put  together. 
"  There  is  no  speech  nor  language  where  their  voice 
is  not  heard." 

By  these  star  gauges  Herschel  did  a  service  to  the 
world,  for  which  humanity  can  never  be  sufficiently 
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thankful.    The  plan  an  well  as  the  labour  of 
fstim  he  content*  of  the  heavens,"  and  lifting 

man's  mind  to  a  higher  level  than  it  ever  attained 
before,  were  altogether  his  own,  unleat  we  add  that 
his  devoted  sister  Caroline  shared  the  labour  and, 
it  must  be  added,  the  dangers  of  the  work.  What 
ft  vista  of  et  litmle  was  unfolded  by 

the  muait  I  lath !    It  seemed  as  if  he  had  built  a 

bridge  for  t  h«  -u  -  lit  to  span  the  gulf  which  separates  the 
finite  from  the  infinite,  the  temporal  from  the  eternal, 
in  tliis  incredible  profusion  of  suns  and  systems,  of 
inconceivable  spaces  and  times. 

•  n-th.  breadth,  an«l  thickness  of  these  strata 
of  millions  of  stars  that  form  the  Milky  Way,  we  have 
he  faintest  conception.    Still    11.  i  -<•;..  i  made  an 
ite,  which  shows  the  immensity  of  space  covered 
.is  island  of  stars  in  the  ocean  of  int  f  we 

may  still  presume  to  speak  of  it  in  these  terms. 
the  sides  of  the  stratum  opposite  to  our  situation  in 
it,  where  the  gauges  often  run  below  5,  our  nebula" — 
the  white  cloud  called  the  Milky  Way — "  cannot  ex- 
tend to  100  times  the  distance  o  -."     But  we 
know  now,  what  Herschel  did  not  know,  that  light,) 
i  darts  from  the  sun  to  our  earth  in  right  minutes,  1 
takes  about  ten  years  at  the  same  rate  to  travel  j 
the  distance  between  Sirius  and  us.    One  hundred  times 
that  distance  would  be  traversed  by  light  in  1000 
years.    And,  if  the  farthest-off  stars  of  the  Milky  Way 
are  nearly  five  hundred  times  as  far  away  from  our 
earth  aa  Sirius,  the  swift  messenger  who  brings  us 

•in  would  be  five  thousand  years  on 
journey,  and  could  only  tell  us  what  was  then  taking 
place,  not  what  may  be  happening  now.     Herschel 
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believed  that  his  telescope  sounded  space  to  this  and 
far  greater  depths  without  finding  traces  of  nebulosity 
— gas  or  star  dust — in  the  regions  it  reached.1  He  said 
also  that  his  telescope  sounded  the  depths  of  past 
time  not  less  than  of  space.  Be  his  ideas  reality  or 
romance,  they  give  us  a  sublime  conception  of  the 
greatness  and  worth  of  tin- human  mind  burial  in  its 
pigmy  house  of  clay,  and  chafing  against  the  chains 
that  bind  it  to  earth  and  time. 

Sublime  though  Herschel's  conceptions  were,  he  «li«l 
not  conceal  from  himself  or  others  that  "a  certain 
degree  of  doubt  may  be  left  about  the  arrangement 
and  scattering  of  the  stars"  in  the  Milky  Way.  They 
were  founded  on  the  supposition  of  "  numberless  stars 
of  various  sizes,  scattered  over  an  indefinite  portion  of 
space  in  such  a  manner  as  to  be  almost  equally  dis- 
tributed throughout  the  whole."  This  was  a  large 
supposition  to  make;  it  is  not  correct,  and  it  was  a 
corner-stone  that  might  be  knocked  away  at  any 
moment.  The  barriers  he  required  to  overleap  were 
the  distance  and  the  relative  sizes  of  the  stars.  These 
barriers  remained  insurmountable  during  his  lifetime. 
It  was  next  assumed,  for  it  could  not  be  said  to  be 
proved,  that  "there  is  but  little  room  to  expect  a 
connection  between  our  nebula" — the  Milky  Way— 
"  and  any  of  the  neighbouring  ones ;  .  .  .  for  if  our 
nebula  is  not  absolutely  a  detached  one,  I  am  firmly 
persuaded  that  an  instrument  may  be  made  large 
enough  to  discover  the  places  where  the  stars  continue 
onwards.  A  very  bright,  milky  nebulosity  must  tin -re 
undoubtedly  come  on."  At  that  time  Herschel  imag- 
ined space  to  be  a  vast  ocean  of  light-bearing 
1  Phil.  Trans.,  pp.  249,  247  (100  times),  497  times. 
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continents  and  inlands  of  start,  which  he 

1   nebula?,  clusters,  or  group*    The  Milky  \ 

with  iU  many  million*  of  sliining  sum,  is  one  of  these 

ly  peopled  islands,  separated  from  many  others  as 

>r  perhaps  richer  of  worlds,  in  tl.ii  infinite  ocean. 

Of  these  nebulas  or  clusters,  or  star  islands,  he  had, 

counted  "more  than  900,  many  of 

:»  all  probability,  are  equally  extensive  with 

that  which  wo  inhabit ;  and  yet  they  are  all  separated 

from  eac)>  i>y  very  considerable  intervals.    Some 

there  are  that  seem   to  be  double  and  treble;  and 

though  with  most  of  these  it  may  be  that  they  are 

at  a  very  great  distance  from  each  ot  :•  we  allow 

that  some  such  conjunctions  really  are  to  be  found. 

'  hen  these  compound  or  double  nebulas  still  make  a 

detached  link  in  the  great  chain."     He  fell  from  some 

!*e  views  at  a  later  period,  wholly  or  in  part 
Herechel  delighted  in  these  attractive  speculations. 
In  a  paper  on   tii--  power  of  telescopes  to  penetrate 
space,  one  of  the  conclusions  he  came  to  was 

his    20- feet    reflector    "might    possibly    have 

reached  to  some  distance  beyond  the  apparent  bounds 

of   the    Milky    Way      his  40-feet  would  reach  stars 

which  light  would  take  about  two  millions  of 

yean  to  reach  our  earth.    A  ray  of  light  revealing  to 

us  the  history  of  stars  as  it  was  two  millions  of  years 

ago!    If  such  things  are  dreams  or  miscalculations, 

>  the  sublimest  regions  of  mortal  thought. 

More  amenable  to  arithmetic  is  his  calculation,  that  it 

will  require  not  less  than  598  years,  of  100  work  in- 

hours  each,  to  take  a  census  of  the  stars  by  looking 

40-feet  "only  one  single  moment  into  each 

part  of  space,  and,  even  then,  so  much  of  the  southern 

10 
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hemisphere  will  remain  unexplored  as  will  take  up 
213  years  more  to  examine."  In  these  numbers  il<r- 
schel  was  perhaps  mistaken.  Struve  at  Pulkowa  found 
80  nights  suitable  out  of  120  clear  nights;  but  Sir 
John  Herschel'R  experience  at  the  Cape  of  Good  Hope 
gave  him  the  whole  or  parts  of  131  nights  in  1836, 
and  at  least  100  in  the  following  year.  The  estimate 
of  598  years,  or  rather  811,  by  Sir  William  Herschel 
may  be  set  down  as  excess!  \ 

Herschel  does  not  appear  to  have  been  altogether 
satisfied    with    the    position   he    had   taken    up.       It 
was  not  warranted   by  pure   and   inductive  science. 
The  foundation  on  which  alone  he  could  build  with 
confidence  had  not  been  laid,  the  distance  of  fixed  stars 
and  nebulae.     "To  these  arguments,"  he  says,  "which 
rest  on  the  firm  basis  of  a  series  of  observation,  we  may 
add  the  following  considerations  drawn  from  analogy." 
Science  demands   something   more   trustworthy   than 
arguments  and  analogy.     Mathematical  science  is  not 
content  with  probability :  it  demands  demonstration,  and 
this  he  could  not  give.     He  had  a  distinct  idea  of  an 
ocean,  we  shall  say,  of  ether,  transmitting  light.     In  that 
ocean  are  thousands  of  floating  islands,  each  composed 
of  myriads  or  millions  of  shining  worlds,  all  communi- 
cating  with    each    other    by  far-piercing    sunbeams. 
What  the  telegraphic  messages  thus  sent  from  sun  to 
sun,  from  island  to  island,  may  be,  Herschel  had  no 
means  at  first  of  knowing.     He  came  to  understand 
and  even  read  some  of  these  messages  in  later  years. 
We  are  able  to  read  more  of  them  now,  for  they  tell 
the  sizes  of  suns,  their  rates  of  motion,  their  dii  - 
of  motion,  and  other  pieces  of  star  history  incredibly 
interesting  to  curious  man.     Herschel  did  not  imagine 
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that  this  ocean  of  ether  ia  in  any  degree  impervious 

<  )lberH,  of  Bremen,  auggeated 
be.     Precisely  aa  the  glass  or  the  born, 
li  ray 8  of  light  paaa,  keepa  part  of  them 
back  or  abaorba  them,  the  infinite  ocean  of  ether  may 
have  a  similar  effect,  though  in  a  vastly  leaa  degree. 
Thin  apprehension  remains  a  mere  speculation  to 
day.     Son,,  tunes  these  inland*  of  stars  were   broken 
into  clusters  of   atara   showing  magnitir<  nt  colours, 
moat  splendid  objects  that  can  be 
in   the  heavens.      They  seemed    to  concentrate 
a  centre.    The  Milky  Way  is  one  of  these  islands, 
which  the  population  consists  in  suns  and  worlds. 
Others,  separated  from  it  and  from  each  other,  and 
even  appa  hanging  their  shape  from  age  to  age, 

are  "  generally  seen  upon  a  very  clear  and  pure  ground 
without  any  star  near  them  that  might  be  supposed  to 

;  to  tin-in."  With  all  this  sublimity  of  expos. 
and  explanation,  Herschel  at  the  same  time  asks  for 
aideration  from  critics  and  readers,  "  for,  this  subject 
being  so  new,  I  look  upon  what  is  here  given  partly  as 
an  example  to  illustrate  the  spirit  of  the  method" 
idea  Herschel  formed  and  then  figured  of  the 
shape  of  the  Milky  Way  may  be  best  understood 
•niparing  it  to  the  palm  of  the  hand  with  only 
two  fingers — the  middle  and  the  forefinger — and  these 
8tn-trh.-,l  fully  out.  Our  sun  h«-  snpp«,>r«l  to  ]„•  n--:ir 
the  roots  of  the  fingers,  looking  out  into  open  space 
through  the  interval  between  them.  He  had  th«- 
also  that  our  star-island  "  has  fewer  marks  of  antiquity 
upon  it  than  the  rest"  He  believed  that  its  stars 
"  are  now  drawing  towards  various  secondary  centres, 
and  will  in  time  separate  into  different  clusters  so  aa 
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to  occasion  many  subdivisions."  In  fact,  he  "ascribes 
a  certain  air  of  youth  and  vigour  to  many  very  iv- 
gularly  scattered  regions  in  our  sidereal  stratum."  H< 
imagined  also  that  "some  parts  of  our  system  seem  t» 
have  sustained  greater  ravages  of  time  than  others," 
so  much  so  that  in  tin  l>n<ly  of  the  Scorpion  is  an 
<  .pming  or  hole  "  of  at  least  four  degrees  broad,  through 
which,  as  through  a  window,  infinite  space  can  be  sur- 
veyed outside,  till  telescopes  of  greater  power  pierce  the 
•  larkness,  and,  it  may  be,  reveal  to  our  eye  Milky 
Ways  in  the  far  Beyond.  One  of  them,  near  the  con- 
stellation called  the  Southern  Cross,  had  long  been 
familiar  to  sailors  in  southern  seas  as  the  Coal  Sack 
of  the  Milky  Way,  a  pear-shaped  oval  almost  destitute 
of  stars,  with  which  the  regions  around  are  crowded 
and  brilliant.  "The  purity  and  clearness  of  th<> 
heavens  are  remarkable,"  he  says,  "  when  we  look 
out  of  our  stratum  at  the  sides  towards  Leo  and 
Virgo  on  the  one  hand,  and  Cetus  on  the  other; 
whereas  the  ground  of  the  heavens  becomes  troubled 
as  we  approach  towards  the  length  or  height  of  it." 
These  troubled  appearances  seemed  to  arise  "from 
distant,  straggling  stars  that  yield  hardly  light  enough," 
till,  after  a  long  examination  of  these  troubled  I 
the  eye  gets  accustomed  to  the  dimness,  and  the  stars 
that  caused  the  troubling  come  into  view. 

When  Sir  John  Herschel  went  to  the  Cape  of  Good 
Hope  in  1833,  to  survey  the  southern  heavens  as  his 
father  had  surveyed  the  northern  half  a  century  before, 
his  aunt  Caroline  wrote  to  him,  "  It  is  not  clusters  of 
stars  I  want  you  to  discover  in  the  body  of  the  Scorpion 
(or  thereabout),  for  that  does  not  answer  my  expect- 
ation, remembering  having  once  heard  your  father, 
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a  long  awful  alienee,  exclaim, '  Hier  iat  wahrhaftig 

1 1 1  niincl ! ' l  and,  aa  I  aaid  before,  stopping 

afterwards  at  the  aame  spot,  bat  leaving  it  unsatisfied" 

Tho  nephew  attended  to  her  wUhea,  rwmmagtd  Scorpio 

telescope,  md    many  blank  spacea 

tho  smallest  star.  .  .  .  Then  come  on  the 

ilar  clusters,  then  more  blank  fields,  then  suddenly 
the  Milky  Way  cornea  on  in  large  milky  nebulous 
irregular  patches  and  banks." 

.or  Mill  -,  than  the  star-island,  to  * 

we  belong,  "  innot  well  be  leas  but  are  prob- 

mtich  larger,"  Herachel  at  one  time  believed  he 
aaw  in  the  white  clouds,  which  flout  in  tho  depths 
of  space,  unseen  by  the  naked  eye.  Sometime 
telescope  resolved  them  into  brilliant  star-dust,  scat- 
tered like  shining  jewels  on  tho  dark  background  of 
the  heavens :  and  sometimes  not  That  they  are  at  im- 
mense, at  inconceivable  distances  from  the  solar  system 
and  from  each  other,  is  evident  How  far,  it  \\ 
be  rash  to  say.  But  Herschel's  enthusiasm  over- 
leaped all  boundaries  of  prudent  reticence,  Some  of 
thrni  may  be  "600  times  the  distance  of  Sirius  from 
us";  other  clusters  "cannot  well  be  supposed  to  be 
at  lees  than  six  or  eight  thousand  times  that  distance." 
Light,  the  swiftest  messenger  we  know,  light,  which 
can  journey  round  the  earth  eight  times  in  a  second, 
would  take  .-.  ^and  years  to  bring  us  a  message 

the  nearest  of  these  clusters,  or  more  than  eighty 
thousand  years  from  the  more  remote,  If  his  views 

correct,  a  messenger  of  wing  so  swift,  and  of  foot 
so  tireless,  may  well  be  regarded  aa  an  angel  of  the 
Alnighftr 

'  I fert  Indwd  i.  *  hole  in  the  Ha 
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Speculations  so  attractive  by  a  watch,  i  with  an 
so  keen  to  detect  chinks  in  the  armour,  that  concha  KM! 
nature's  most  secret  workings,  could  not  fail  to  be 
affected  by  new  facts,  as  they  forced  themselves  on  his 
observation.  He  found  in  course  of  years  that  th< 
hypothesis  of  an  equality  and  an  equal  distribution  of 
stars  is  too  far  from  being  strictly  true  to  be  laid  <l<m  n 
as  an  unerring  guide  in  this  research.  .  .  .  This  con- 
sideration is  fully  sufficient  to  shew  that,  how  much 
truth  soever  there  may  be  in  the  hypothesis  oi 
equal  distribution  and  equality  of  stars,  when  con- 
sidered in  a  general  view,  it  can  be  of  no  service  in  a 
case  where  great  accuracy  is  required."  Fifteen  ; 
later  he  wrote :  "  When  we  examine  the  Milky  Way,  or 
the  closely  compressed  clusters  of  stars,  this  supposed 
equality  of  scattering  must  be  given  up."  It  is  clear 
that,  until  the  distance  and  mutual  relations  of  t In- 
fixed stars  were  ascertained,  mere  speculations  on  their 
size  and  brilliance  were  out  of  place.  He  found  also 
that  Cassini's  classification  of  nebulae  was  at  least 
incomplete  or  defective.  He  was  leaning  to  the  belief 
that  some  of  the  nebulas  are  masses  of  shining  gas, 
while  there  may  be  vast  masses  or  regions  of  it  still 
dark ;  but  these  and  other  matters  must  be  referred  to 
another  chapter.  It  is  enough  in  the  mean  \v  hi 
say  that  twenty-five  years  of  further  research  wrought 
a  change  on  the  views  he  once  expressed.  But  they 
also  brought  into  distincter  prominence  the  changeful 
character  of  even  the  starry  heavens.  They  had 
wrought  no  change  on  the  awe  with  which  his  con- 
temporaries, however  trifling  they  might  be,  regarded 
"  the  profusion  of  worlds  on  worlds  "  revealed  to  their 
view.  The  immense  multiplication  of  life  on  our 
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1  on  the  same  scale  and  partakes  of  the 
same  procedure  an  thin  profusion  in  creating  *• 

nt  bounds  of  nature  is  a 

iM"ii   thiit  results   from  Herschel's  dU- 

ooreii  i 

The  worst  objection  taken  to  the  writings  of  thin 
ight  watcher  was  the  strange  English  he  some- 
times used.    M  Stupendous  as  Mr.  Heruchel'a  investi- 
gations are,"  Horace  Walpole  wrote  to  a  and 
table  as  are  his  talents,  his  expression  of  'our 
retired  corner  of  the  universe'  seems  a  little  improper. 
When  a  little  emmet,  standing  on  its  anthill,  could  get 
a  peep  into  infinity,  how  could  he  think  he  saw  an 
comer   in    it              If   there  are  twenty   millions  of 
worlds,  why  not  as  many,  and  as  many,  and  as  many 
f    Oh,  one's  imagination  cracks!"1    "To  the  in- 
litants  of  the  nebulae  of  the  present  catalogue/' 
?1   wrote,  "our  sidereal    system  must  appear 
r  as  a  small  nebulous  patch ;  an  extended  streak 
milky  light;  a  large  resolvable  nebula;  a  very  corn- 
cluster  of  minute  stars  hardly  discernible ;  or 
an  immense  c                of  large  scattered  stars  of 
various  sizes."     \V--11  may  we  repeat  in  sobriety  and 
humility  what  the  poet,  in  contempt  and  fun,  uttered 
about  the  same  time, 

"Oh  wad  tome  Power  the  giftic  gie  as 
To  tee  ooneli  *•  ithen  tee  us." 

The  last  two  papers  which  Herachel  wrote  on  The 
of  the  Heavens  were  given  to  the  world 
about  four  years  before  his  death.  They  show  the  same 
grasp  of  details,  the  same  enthusiasm  in  working  out 

1  L<tt*rt,  vi.  461,  258. 
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a  lofty  theme,  the  same  insight  into  general  principles, 
as  illumined  tin-  first  paper  he  wrote  on  the  sul >ject, 
thirty-five  years  before.  Although  his  sun  was  near- 
its  going  down,  there  was  no  loss  of  its  morning 
brilliance,  "Of  all  the  celestial  objects  consistii 
stars  not  visible  to  the  eye,"  he  writes,  "the  Milky- 
Way  is  the  most  striking.  .  .  .  Its  general  appearance, 
without  applying  a  telescope  to  it,  is  that  of  a  zone 
surrounding  our  situation  in  the  solar  system  in  the 
shape  of  a  succession  of  differently  condensed  patches 
of  brightness,  intermixed  with  others  of  a  fainter 
tinge."  But  his  latest  observations  led  him  to  believe 
that  the  Milky  Way  is  a  fathomless,  and  comparatively 
thin  stratum  of  stars,  of  which  his  40-feet  reflector 
would  sound  the  depths  "to  the  2300th  order  of  dis- 
tances and  would  then  fail  us."  He  imagined  al 
had  "shown  how,  by  an  equalisation  of  the  light  of 
stars  of  different  brightness,  we  may  ascertain  their 
relative  distances  from  the  observer,  in  the  direction 
of  the  line  in  which  they  are  seen."  Among  these  last 
words  was  his  expressed  conviction  that  the  Milky 
Way  is  the  most  brilliant,  and  beyond  all  comparison 
the  most  extensive  sidereal  system.  He  thus  held  to 
the  end  that  it  was  one  of  many  systems,  of  which  it 
bulked  in  his  eyes  as  a  great  continent  in  an  ocean  of 
ether,  while  the  nebulae  are  outlying  islands.  Within 
the  bounds  of  the  Milky  Way  he  believed  that  all  our 
stars,  visible  to  the  naked  eye,  are  contained.  If  an 
18-inch  globe  represented  all  these  stars,  it  would 
require  a  line  45  feet  long  to  be  added  to  express 
the  distance  of  the  734th  order  of  stars,  and,  while  he 
saw  many  of  the  900th  or  980th  order,  he  was  con- 
vinced that  his  40-feet  telescope  would  penetrate  space 
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\Vo  can  only  say  with  Horace 

\Vrtljn;l i  1'H-kin-  :vt    th«-s«-  lijMir.-s.  MM-   s   iinn-mM  ..  ,1, 

crack  distances  had  not  been  deter- 

d  then,  and  are  not  determined  yet 

•tli •  •!•   theae  be  the  dreama  of  an  enthusiastic 
romancer,  or  the  sober  fact*  of  science,  there  can  be 
no  doubt  that  the  observations  on  which  they  rest  are 
i  toilful    mixture  of  poetry  and  scientific  truth. 
trewn  over  the  pages  of  a  scientific  memoir 
are  such  entries  as  these :  "  The  stars  are  so  exceed- 
close  and  small  that  they  cannot  be  counted"; 
"  a  beautiful  cluster  of  stars  " ;  "  stars  are  so  small  that 
I  can  but  just  perceive  some  and  suspect  others"; 
it  stars " ;  "  a  brilliant  cluster  " ;  "a  coarse 
cluster  of  large  stars  of  different  sizes  " ;  "  a  rich  cluster 
ry  compressed  stars,"    The  wealth  of  the  heavens 
passes  both  the  language  and  the  comprehension  of 
man.    Star-dust,  sparkling  with  more  than  diamond 
lustre  on  the  dark   background  of  the  heavens,  has 
become  a  common  figure  of  speech.    Jewels  of  M 
jewels  of  gold,  rubies,  diamonds,  and  sapphires  are  seen 
in  admirably  distinct  disorder  in  the  great  mirror  of 
the  telescope.    The  prose  of  the  heavens  surpasses  the 

test  poetry  of  earth.1 

\Vhrth.-r\Villiani  ll-rschrl  was  justified  in  holding 
to  the  theory  of  an  ocean  of  ether  with  thousands  of 
tiimly  seen  Milky  Ways  floating  about  in  it,  or  whether 
be  modified  his  view  into  a  belief  that  the  starry 
worlds,  seen  from  our  earth,  are  parts  of  a  connected 
whole,  is  of  little  consequence  in  these  days.  Perhaps 
he  was  himself  in  doubt  which  view  to  take.  But  he 
was  nearer  to  realising  infinitude  of  space  and  eternity 

1  fkil.  TVwu.,  1818,  pp.  437-50. 


i$4         HERSCHEL  AND  HIS  WORK 

of  time— if  the  phrase  be  allowable — than  any 
ever  was  before  him.     He  marks  an  era  in  the  pro 
of  human  thought  and  experience,  for  his  words  1«  a\e 
on  ihe  mind  of  a  reader  an  awful  impression  ,,f  un- 
speakable vastness  in  space  and  time,  of  multitudinous 
arrangements  for  working  out  with  singular  ease  and 
success  some  vast  whole,  and  of  undiscovered  purposes 
in  the  designs  of  a  Being  to  whose  nature  ours  is  of 

O  ~~ 

kin.  though  we  feel  ourselves  to  be  but  nothings,  or 
less  than  nothings,  in  His  presence.     To  ignore  or 
this  impression  is  to  do  an  injustice  to  humanity. 
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i  m:   si  \ 

carefully  and  pereiiitently  waH  the  sun  studied  by 
that,  for  the  sake  of  clearness,  it  is  advisable 
arrange  his  work  not  in  the  ord.  no,  but 

ling  to  the  subject  he  treats  of.     He  began  at 
period  to  watch  the  sun's  face,  and  to  make 
ts  with  tli.-  \  i.-w  of  discovering  its  history, 
and  future.    Could  he  but  read  that  history  or 
;ipter  of  he  would  be  able  to 

the  history  of  other  suns  as  well  as  ours,  and 
ips  to  lay  a  foundation   for  fellow-labourers  in 
same  cause  to  build  a  temple  to  science  on.     II •• 

beyond  his  wishes,  or  at  least  his  hopes. 
The  first  thing  he  endeavoured  to  ascertain  was, 
rhether  the  sun  was  stationary  or  nearly  stationary 
the  heavens.    Astronomers  had  already  discovered 
its  immense  fiery  globe  had  a  day  like  our  earth, 
is,  that  it  turned  round  on  its  axis  precisely  as 
earth  does.    The  time  it  takes  they  found  to  be 
7*  48m  of  our  reckoning.    This  is  the  length  of  the 
day.    But  Herschel  asked  if  the  sun  had  not  a 
aa  well  as  a  day,  a  time — vast,  immeasurable, 
-iu  which  it   iwolves  round  a  centn-,  hidden 
man's  know  led  <;•  >t  from  man's  sight,  if  he 

1  v  knew  where  to  look  for  it     Herschel  looked  for 

MI 
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:in  unknown  centre.  He  did  not  find  it,  but  he  be- 
lieved, as  we  have  already  seen,  first,  that  the  sun  was 
moving  among  the  stars,  and  second,  that  it  was 
moving  towards  a  spot  in  the  constellation  Hercules  in 
the  northern  sky. 

As  the  sun  is  the  source  of  light  and  heat,  and  l>«th 
of  them  had  to  be  considered  in  his  observations,  it 
was  natural  that  Herschel  should  turn  his  thoughts  to 
the  solar  spectrum,  as  we  call  what  is  commonly  spoken 
of  as  the  rainbow.  A  glass  prism  produces  the  same 
Hi'-ct  on  a  beam  of  sunlight  as  a  raindrop  or  a  cloud 
curtain  composed  of  millions  of  them:  it  divides  or 
decomposes  the  white  light  of  one  sun  into  that  of 
seven  suns  of  different  colours,  red,  orange,  yellow, 
green,  blue,  indigo,  violet,  and  it  also  bends  or  ret 
them  from  the  straight  line  the  sunbeam  would  othcr- 
pursue.  The  red  is  the  least  bent,  the  violet 
most.  By  the  refraction  or  bending  is  meant  what  is 
seen  by  thrusting  one  half  of  a  walking-stick  into 
water,  and  keeping  the  other  half  out  of  it  in  th 
But  it  happened  that  in  shielding  his  eye  from  the 
sun  when  looking  at  its  disc  through  a  telescope, 
Herschel  had  used  glass  of  various  colours  to  dim  tin- 
glare  and  heat.  This  experience  was  fatal  to  the  use  of 
glass  coloured  red.  "  I  began  with  a  red  glass,"  he 
says,  "and,  not  finding  it  to  stop  light  enough,  took 
two  of  them  together.  These  intercepted  full  as  much 
light  as  was  necessary ;  but  I  soon  found  that  the  eye 
could  not  bear  the  irritation,  from  a  sensation  of  heat, 
which,  it  appeared,  these  glasses  did  not  stop.  I  now 
took  two  green  glasses :  but  found  that  they  did  not 
intercept  light  enough.  I  therefore  smoked  one  of 
them:  and  it  appeared  that,  notwithstanding  they 
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II  tr.iMMi.it ted  considerably  more  light  than  the  red 

y  remedied  the  former  inconvenience  of  an 

arising  from  heat    Repeating  theae  trial* 

veral    time*,   1   constant!  i    the  same   rent. 

•w  to  see  the  RUM  diitim-tly  without  inconvenience 

danger    from   the  heat  continued  to  occupy  his 

thought*    for   years.       I        •  w.-d    th«-    MUI    through 

water,"  he  wrote  in  1801.    "It  keeps  the  heat  off  so 

il.  that  we  may  look  for  any  length  of  time,  with- 

••  least  inconvenience.'     '  Ink  <lilut«i  with  water 

gave  an  image  of  the  son  as  white  as  snow ;  and  I  saw 

locts  very  distinctly,  without  darkening  glasses." 

•M-li.-l  intr«»diuvd   his  papers  on  the  sun's  light 
ft  ml  heat  with  a  wise  remark,  which  proved  him  to  be 
as  good  an  observer  in  the  world  of  mind  as  in  that  of 
It  is  sometimes  of  great  use  in  natural  philo- 
sophy to  doubt  of  things  that  are  commonly  taken 
mtetl;  especially  as  the  means  of  resolving  any 
doul.t.  when  once  it  is  entertained,  are  often  within 
.r  reach.  ...  It  will  therefore  not  be  amiss  to  notice 
iat  gave  rise  to  a  surmise,  that  the  power  of  heating 
and  illuminating  objects  might  not  be  equally  di- 
ted  among  the  variously  coloured  rays."    The  ex- 
it nenta,  which  he  then  made  on  the  light  and  heat 
<>ut  by  each  colour  of  the  spectrum,  were  admir- 
ly  imagined  and  beautifully  carried  out  He  was  really 
^aged  on  a  continuation  of  Newton's  experiments  on 
sunbeams,  but  the  field  of  research  was  new  and  untrod. 
Gradually  the  questions  to  which  he  sought  answers 
;an    to  take  shape  more  distinctly   in   his  mind. 
i  prism  intercepts  a  beam  of  sunlight,  let  into 
a  darkened  room  through  a  hole  in  the  window  shut 
and  the  band  of  coloured  light,  five  times  as  long  as  it 
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is  broad,  falls  on  a  screen  placed  behind  the  prism,  is 
the  whole  band  equally  heated  or  equally  luminous?  ami 
is  the  whole  sunbeam  found  decomposed  into  the  colours 
seen  ?  Regarding  equality  of  heating  and  illumination 
in  the  various  colours,  Herschel's  experiments  made  it 
plain  that  at  the  red  end  there  are  visible  rays,  which 
are  hotter  than  those  in  any  other  part  of  the  colon i.d 
band  or  spectrum.  The  heat  he  found  diminishing  aa 
the  ref rangibility  increases  from  the  red  to  the  violet  end. 
The  power  of  illuminating  an  object,  on  the  contra  TV, 
increases  from  the  red  to  the  orange,  from  the  or 
to  the  yellow,  and  reaches  its  greatest  intensity  be- 
tween the  yellow  and  the  green,  after  which  it  rapidly 
decreases  in  the  blue,  more  so  in  the  indigo,  till  it 
becomes  "very  deficient  in  the  violet."  One  of  his 
experiments,  by  the  help  of  a  microscope,  was  with  a 
guinea: — "Red  showed  four  remarkable  points:  \  i y 
distinct.  Orange,  better  illuminated:  very  distinct. 
Yellow,  still  better  illuminated:  very  distinct:  th<> 
points  all  over  the  field  of  view  are  coloured ;  some 
green;  some  red;  some  yellow;  and  some  whit-  .  m- 
circled  with  black  about  them.  Between  yellow  and 
green  is  the  maximum  of  illumination :  extremely  dis- 
tinct. Green,  as  well  illuminated  as  the  yellow :  very 
distinct.  Blue,  much  inferior  in  illumination:  very  dis- 
tinct. Indigo,  badly  illuminated :  distinct.  V-iolet,\->T\- 
badly  illuminated :  I  can  hardly  see  the  object  at  all." 

His  second  inquiry  was,  Is  a  sunbeam  pa- 
through  a  prism  and  received  on  a  screen  behind  it 
represented  entirely  by  the  coloured  and  visible  band 
of  the  spectrum  ?  His  answer  to  this  question  was  a 
distinct  no,  and  a  hinted  suspicion  that  the  no  extended 
or  might  extend  farther  than  it  was  in  his  pow<  r  t<> 
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prove.     He  could  and  did  show  that  a  thermometer 
rose  in  passing  from  the  \  the  red  end  of  the 

spec  1 1  •    !.••   -ii-l    in..!-.-      lie  placed  the  ther- 

mometer boy  on.  1  •  le  red,  nn<i  f«»un«l  that,  aa  it 

<»,  hcat-rayH,  in\isil,l,-  t.,  the  eye  *nd  It 
less  bent  from  the  straight  path  of  the  sunbeam,  gave  ]j 

tin-   jjivat.-st    h«-;it        Hi-    inu-t     h:iv«-    a-K-    i    hiiM-!l"     Is 

there  not  something  similar  at  a  he 

had  not  the  means  of  answering  the  quest  i<  n,     if 
what  was  next  best     He  asked  a  question  pregnant 

the  welfare  and  instruction  of  man 
may  be  pardonable  if  I  digress  for  a  moment,  and 
that  the  foregoing  researches  ought  to  lead  us 
on  to  others.    May  not  the  chemical  properties  of  the 
ic  colours  be  as  different  as  those  which  relate 
>t   ind  heat:  .  .      they  may  reside  only  in  one  of 
colours."    To  this  question  he  could  neither  gi 
get  an  answer.     A  short  time  passed,  and   the 
answer  came  from  Germany  and,  independently,  from 
Jand.     "  The  existence  of  solar  rays  accompanying 
more    refrangible    than    the    violet  rays,  and 
cognisable    by  chemical     effects,    was     first 

ascertained  by  Mr.  Hitter."    They  were  called  "The 
k  rays  <  >  '  and  "  appeared  to  extend  beyond 

phe  violet  rays  of  the  prismatic  Hpi-ctriim.  through  a 
space  nearly  equal  to  that  which  is  occupied  by  t 
let"    "Paper  dipped   in  a  solution   of  nitrate  of 
was   used  to    prove  the  existence   of    these 
il   rays  and  to  introduce  the  days  of  photo- 
graphy.     It  was  most  fitting  that  it  should  be  so. 
astronomer  led  the  way  in  this  new  quest  after 
invisible  rays;  chemistry  supplemented  his  discoveries 
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by  paving  the  way  for  photography,  ami  puM  Kick  its 
debt  to  astronomy  by  shortening  the  processes  of  its 
art,  and  faithfully  recording  the  face  of  tin- 
as  the  most  skilful  draughtsman  could  not  do.     Truly, 
Hcrschel   was    a   seer,  whose    imagination    captun.l 
t  ruth,  though  men  less  gifted  mocked  him  as  a  dream •  -r. 
The  equerry  in  Windsor  Castle  was  justified  in  a 
ing  Miss  Burney  that  time  would  do  justice  to  Hem-In -1. 
as  it  had  done  to  Newton. 

Herschel's  mistakes, in  his  subsequent  inquiries,  arose 
largely  from  his  belief  in  Newton's  theory  that  li^ht- 
^iving  bodies,  like  the  sun,  emit  infinitely  small 
particles,  which  enter  the  eye  and  affect  the  retina  so 
as  to  produce  vision.  Hence  he  spoke  of  the  mon 
of  these  particles.  His  contemporary,  Dr.  Thomas 
Young,  maintained  that  light,  like  air,  was  produced 
by  waves  propagated  at  a  vast  rate  of  speed,  and  in 
immensely  short  lengths,  through  a  universally  diffused 
and  infinitely  rare  medium,  called  ether.1  A  French- 
man, Fresnel,  has  got  most  of  the  credit  of  establishing 
this  theory.  But  the  third  question  asked  ;m<l 
answered  by  Herschel  in  these  papers  about  tin- 
sun  was,  Is  light  the  same  or  different  from  heat? 
His  experiments  were  carefully  arranged  and  as 
carefully  made,  and  the  conclusion  reached  was  that 
they  are  different.  He  also  wrote  two  long  papers  on 
the  coloured  rings  produced  when  two  watch-glasses, 
or  one  and  a  plane  glass,  are  pressed  together  so  as  to 
leave  a  thin  plate  of  air  between  them.  Anml  un- 

1  Dr.  Young,   "The  Bakerian  Lecture,   Phil.  Trans,  for  180 
14,  15,  "A  luniniferous  ether  pervades  the  universe,  rare  and  el  a 
a  high  degree."    He  was  well  abused  by  an  Edinburgh  Reviewer  for 
this  Lecture. 
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undoubtedly  rxr.-ll.-nt  ol..s«-r\  ali.,ns  !„•  %s  ^  t-,,,  |,a-r,  t,» 
•  ho  then  wrote,  and  too  ruth  in  the  conclusions 

.on  drew.     But  let  it  be  recorded  to  his  honour 

to  him  belongs  the  credit  of  first  sending  the 
beams  of  Sirios  and  other  sunny  stars  through  a  prism, 

iie  purpose  of  determining  whether  their  light  s  - 
H  or  not    It  was  a  most  brilliant  idea, 
carried  out  before  tho  world  wan  ready  to  reoeivi 

e  great  question  Herschel  set  himself  to  solve 
regarding  the  sun  was,  What  is  it  ?  He  knew,  as  ail 
men  had  known,  that  it  was  a  vast  fiery  ball  ruling 

i  and  sky  ,  Uit  ho  saw,  as  they  saw,  nothing  save 
the  outaide  •  ;  .ill.  Was  it  n  mi-hty  furnace 

within  as  it  was  without  ?  In  Newton's  days,  two  or 
three  generations  earlier,  there  were  people  who 
"supposed  tho  sun  to  be  cold,"  although  Newton  easily 

•d  that,  to  "a  body  hard  by  the  sun,  his  heat 

I  be  50,000  times  greater  than  we  feel  it  in  a  hot 

Miniiui  r  -lay.  which  is  vastly  greater  than  any  heat  we 

know  on  earth."  l     Herschel  was  aware  that  the  spots, 

the  black  spots  on  its  face,  were  vast  dark  holes  in  its 

brightness,  so  large  that  they  would  let  the 

•  live  in,  and  be  at  a  thousand  miles'  distance 

and  from  tho  burning,  blazing  clouds.     But  while 
lie  knew  this,  he  had  also  learned  from  the  writings  of 
others  tint  these  black  riftewere  careering  over  its  face 
from  west  to  east  at  the  rate  of  more  than  a  mile 
•very  second     What  <li<l  it  all  mean,  was  the  qtu 
he  wished  answered.     Fabricius  in  1611,  and  Galileo 
about  the  same  time,  divide  between  them  the  honour 
of  discovering  these  spots  on  the  sun's  face. 
former  tells  tho  story  of  his  first  Might  of  a  spot,  of  his 

1  firewater,  Lift,  ii.  458. 


162         HERSCHEL  AND  HIS  WORK 


own  and  liU  father's  keenness  in  xirwin^  it  till  tin- 
heat  affected  their  eyes,  of  his  extreme  impatience  till 
morning  again  revealed  to  him  in  the  sun  its.lt  \\liat 
he  thought  was  only  a  cloud,  and  of  the  incn-dihle 
delight  wit  li  which  lie  welcomed  the  strange  stein  on 
the  sun's  brightness,  but  removed  a  little  from  tip- 
place  where  it  was  seen  the  day  before  —  he  tells  a  t  r  Hi- 
story with  the  pen  of  a  romancer  inventing  a  world  of 
wonders.  The  darkened  room,  the  hole  in  the  shutter, 
the  sheet  of  white  paper  to  receive  tin-  ln-i^ht  image/, 
and  the  sun's  rotation  on  his  axis  then  burst  upon  tin- 
world  in  his  pagea 

Some  imagined  that  these  vast  fields  of  dark' 
were  smoke  from  gigantic  volcanoes  on  (In 
others  considered  them  to  be  a  mighty  ex  pan 
scum  floating  on  a  burning  ocean,  or  dark  clouds 
swimming  in  highly  heated  gas.  But  Herschel'n 
scope  told  him  they  were  immense  pits  dug  somehow 
in  the  shining  and  fiery  brightness,  while  waves  of 
fiercer  brightness  surged  round  the  edges  in  crests  of 
vast  height,  for  which  the  name  faculce,  or  torches,  had 
been  long  before  invented.  Over  many  million  of 
square  miles  of  the  sun's  surface  this  rising  of 
fiercely  heated  waves  and  this  digging  out  of  black 
hollows  were  continually  going  on  in  a  greater  or 
lesser  degree.  As  many  as  forty  of  the  latter  were 
once  seen  by  Herschel,  when  he  was  watching 
Mercury,  so  to  speak,  picking  his  way  amongst 
them  during  his  passage  across  the  sun's  disc. 
Other  observers  laid  claim  to  counting  no  fewer  than 
fifty  at  one  and  the  same  time.  What  wen  tlicy? 
In  July  1643  Hevelius  saw  a  procession  of  spots  and 
bright  crests  more  than  a  third  of  the  sun's  surfa- 
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length,  or  nearly  twice  as  far  a-  tanco  of  tin- 

:n  tli.-  rarth :    Then  npoU  were  eeen  of  such  a 
i   that  when  they  readied  the  son's  edge  they 
made  a  notch  on  the  rim.    It  waa  evident  they  were 
not  volcanoes  spouting  forth  solid  matter  to  immense 
heights  and  blackening  with  solar  smoke  the  photo- 
",  as  Schroeter  called  the  envelope  of  light  which 
slothed  the  sun.    They  were  not  dark  bodies  like 
tig  round  this  fiery  ball.    Nor  were  they 
of  black  scum  floating  on  an  ocean  of  I 
iii    177!)    l!<  i-schel    saw  a   great   spot  whirl, 
ired  to  !»•  <li\i<i«l  into  two  parts.    One 
wan  more  tl  no  thousand  miles  in  length, 

\vas  about  twenty  thousand,  and  a  ridge  of 
'•parated  the  one  from  the  <»t;    •      I 
<•  observed  another,  "a  fine  large  *] 
followed  it  t<»  the  edge  of  the  sun.     He  came  to 
conclusion  that  he  was  looking  into  a  vast  pit, 
very  broad,  shelving  sides,"  on  to  "  the  real  solid 
ly  of  the  nun  itself."    Eight  years  aft. ,    in  1791,  he 
to  the  same  conclusion  regarding  another  large 
it  was  a  pit  below  the  level    <>f   the  bright 
i  the  dark  part   it  hod  a  broad  margin 
surface,  and  also  lower  down, 
ipai  •  >  spots  were  the  facula,  as  H«  \.  lius 

_'t»s  of  elevation  above  the  rough  surface  " 
sun.    "About  all  the  spots  the  shining  matter 
seemed    to    have  been  disturbed;    and  was  un< 
lumpy,    .ui'l     zigzagged    in    an    irregular   main 
These  waves  or  ridges  of  1  Tightness  are  of  immense 
extent,  but  ll.-i--di.-l  objected  to  call  them  torches,  as 
y  appeared  like  the  shrivelled  us  on  a 

dried  apple,  extended   in  length,  and  most  of  them 
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joined  together, making  wave    or  \\a\in^  lines."    in 
1801  ho  had  advanced  to  the  "strong  suspicion  tli.it 
one  half  of  our  sun  is  less  favourable  to  a  copious 
emission  of  rays  than  the  other;  and  that  its  vari  tl>l« 
lustre  may  possibly  appear  to  other  solar  systems,  as 
irregular  periodical  stars  are  seen  by  us."     In  the  same 
paper  he  records  in  his  observations  that  he  counted  at 
one  time  45  "openings"  or  spots,  on  the  follow  in 
50,  and  three  days  later  above  60.     A  cloud,  ha- 

•  me  of  these  openings,  was  seen  to  move  a  third  <>f 
the  way  across  the  mighty  chasm  in  lifty-ei^ht  minutes. 
Herschel's  theory  of  the  sun    then   may  be   thus 
stated.     There  is  first  the  region  of  'luminous 
clouds"  whicli,  adding  also  the  elevation  of  the/*/ 
cannot  be  less  than  1843,  nor  much  more  than   J7ii."i 
miles  in  depth.     These  solar  clouds  he  com]>n 
density  with  the  aurora  borealis  of  our  skiea     Under- 
neath this  envelope  of  brightness  is  the  sun's  atmo 
sphere,  which  may  be  so  clouded  as  to  shield  the  body 
of  the  sun  and  the  beings,  who  live  there,  from  the 
intense  heat  and  glare  above.     The  body  of  the 
lies  still  lower,  and  "  is  diversified  with  mountains  and 
valleys."     Some  may  deem  it  the  horrid  abode  of  lost 
souls  ;  others  may  see  in  its  cool  retreats  the  hon 
blessed  spirits.     But  so  imbued  is  man's  mind  with  th. 
idea  of  unbearable  heat  in  the  sun  that,  in  a  cou  i 
law,  belief  in  its  coolness  was  at  that  time  quoted 
proof  of  insanity,  and  of  incompetence  in  a  man  to 
manage  his  own  affairs.1     This,  in  short  compass,  is 
Herschel's  view  of  the  constitution  of  the  sun.     It  is 
largely  founded  on  the  theory  of  his  friend  Wilson, 
the   Professor    of    Astronomy   in    the   University  of 
1  Scots  ifagasint,  1807,  p. 
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Glasgow.    So  far  aa  spots  are  concerned,  it  work*  out 
to  an  attractive  and  popular  resemblance  to  truth 
SMJ.J-  ••  •  i*nce— call  it  hurricane  or  tornado— 

to  take  place  in  the  solar  atmosphere.  Everything  is 
on  a  gigantic  scale,  mountain*,  winds,  waves  in  this 
ocean  of  light  A  i  u  below  rolls 

back,  for  a  longer  or  sin  luminous  solar 

cloud*     Into  the  vaM  pit  thus  l.ti'l  open  these  clouds 
a  flood  of  light  body  an- 1  cloudy  atmo- 

••  .  >f  tli.-  nun.    The  former  looks  black  against  the 
hut  reveals  mountains  upwards  of  three  hundred 
Billet*  in    h-i-hi.   the   latter,  with  its  shelving  sides, 
us  more  of  t  i  and  is  less  black ;  while  the 

-Inning  matter,  rolled  back  into  waves  of  enormous 
length  and  height,  is  heaped  up  in  Hery  storms  round 
the  vast  gull    The  dark  body  of  the  sun  is  called  the 
macula,  or  spot ;  the  better  lighted  atmospheric  hi 
the/*num6ra;  and  the  heaped-up  waves  the  faculce, 
whi.-h  -i\ .-  the  sun's  surface  the  roughness  of  asp* 
presents.1 

This  was  all  that  Herschel  saw  or  imagined  It  was 
far  within  tlu  truth  for  awe-inspiring  beauty,  and  for 
the  gigantic  movements  of  these  "luminous  solar 

;s."    Had  he  seen  the  " blood-red  streak"  ot 
total  eclipse  of  1706,  or  the  "corona"  and  "the  ruddy 
clouds"  of  that  of  1715,  the  science  of  astronomy 
would  have  been  perhaps  half  a  cmtury  in  advance  of 
the  position  he  left  it  in  at  his  death.     Ho  did  not  see 

1  Had  Honehel  known  and  reflected  on  the  letter  of  Sir  Isaac  Newton 

printed  in  hu  Li/<>  ii.  456,  he  would  probably  not  hare  pabliahtd  thii 

theory.     "The  whole  body  of  the  ran,  therefor*,  mu«t  be  red-hot "  is 

»'•  oonchMfan.    Even  then  it  would  look  black  against  the  rar 

face 
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« it IKT  blood-rod  streak  or  corona,  Tli-  r  i  DO  i 
to  believe  that  ho  even  read  of  them.  His  j.i^iny  moun- 
tains of  three  or  four  hundred  miles  \\viv  molehills  to 
the  vast  tongues  of  red  flame  shot  up  from  tin-  Imrnin^ 
ocean  of  tli.  sun's  surface  to  a  height  of  200,000  mil.  s 
in  a  few  minutes,  rising  from  and  falling  l»aek  int<>  ihut 
ocean's  bosom  in  a  couple  of  hours.  Herochd  \vould 
have  revelled  in  these  gigantic  strides  of  living  llame. 
He  would  have  cast  away  his  theory  of  solid  1><><1\ 
atmosphere  and  luminous  solar  clouds.  Probably  h< 
would  have  held  fast  to  his  comparison  of  tin-  li^rht- 
clouds  to  our  northern  lights,  and  to  his  idea  that  the 
comets  help  to  maintain  the  light  and  heat  of  our  sun. 
How  his  glory  is  kept  up  from  age  to  a^r< .  from  mil- 
lennium to  millennium,  we  know  as  little  as  he  did 
Truly  we  are  only  at  the  beginning  of  our  knowledge 
of  this  and  other  glorious  stars;  Herschel  may  have 
thought,  and  probably  did  think,  that  we  were  nearly 
at  the  end. 
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heavenly  bodied  to  which  Hcrscbel 
really  turned  his  eyes  with  the  longing  of  a  traveller 
in  an  untrodden  land  of  romance,  appears  to  have  been 
the  planet  Saturn.  He  was  then  forging  the  instru- 
ments which  were  destined  to  disclose  the  hidden 
things  of  creation,  and  to  give  an  impulse  to  the  - 

••ni,  that  has  gone  on  from  wonder  to  wonder  till 
tin-  praani  -lay.  !!••  \\a«-  keeping  *  journal  HMJdBf 
entries  of  what  he  saw,  and  laying  a  foundation  for 
future  progress.  But  his  method  of  writing  was  some- 
\\liat  peculiar.  His  papers  were  to  a  large  extent 
copies  of  entries  made  in  1  il  <»r  the  impressions 

bo  received  at  the  moment  while  sun  or  star  or  planet 
was  under  bis  eye.    There  was  thus  room  for  mistakes, 

i  it  is  not  surprising  that  he  fell  into;  the  wonder 
is  that  he  fell  into  so  few.  Of  mistakes  resulting  from 
this  luusty  method  of  working  he  was  himself  conscious; 
1'iit  it  led  to  aiiuthrr  inconvenience.  He  did  not  delay 
I>ul»li>hin^  his  views  till  he  was  perfectly  sure  of  their 
accuracy.  The  result  was  diffuseness  of  statement 
and  unnecessary  returning  to  the  same  subject  To 
\vs  in  the  order  of  time  would  thus  be 
wearisome  and  useless.  We  shall  keep  to  the  order  of 
subjects,  bringing  them,  as  far  as  possible,  to  a  focus. 
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planet  Mercury  did  not  receive  much  attention 
from  Herschel ;  but,  slight  though  his  interest  in  it 
seems  to  have  been,  he  could  not  make  it  a  nYM  <>f 
observation   without  shedding   light  on   things   (h«n 
unknown,  and  afterwards  forgotten.    As  a  transit  or 
passage  of  the  planet  over  tl>    suns  face  was  due  at 
Windsnr  in  tin-  early  morning  of  November  9,  1802, 
and  Herschel's  "apparatus1  for  viewing  the  sun  was 
then  in  the  highest  perfection/'  he  was  on  the  watch 
for  what    mi^ht   happen.     The   weather    proved   as 
favourable  as  he  could  wish,  and  more  than  forty  «lark 
spots  were  counted  on  the  sun's  disc.     A  little  black 
pea  traversing  the  disc  among  dark  spots  of  vastly 
greater  size,  it  might  have  been  feared,  would  be  lost  to 
view  or  only  seen  now  and  again.     On  the  com : 
the  black  dot  was  easily  seen  during  the  four  hoars 
that  remained  of  its  passage  across.     As  the  sun  rose 
higher,  "the  corrugations  of  the  luminous  solar  surface 
up  to  the  very  edge  of  the  planet "  were  visible  with  a 
10-feet  reflector.     "When  the  planet  was  sufliciYntly 
advanced  towards  the  largest  opening,"  or  spot,  "of  lli  • 
northern  zone,  he  compared  the  intensity  of  the  black- 
ness of    the  two    objects ;    and    found   the  disk  of 
Mercury  considerably  darker,  and  of  a  more  uniform 
black  tint,  than  the  area  of  the  large  opening."     As 
it  approached  the    edge   of    the  sun,  the  whole  of 
its  disc  was  "as  sharply  defined  as  possible;   there 
was   not   the    least   appearance   of   any  atmospheric 
ring,  or   different  tinge  of  light,   visible    about   the 
planet."     As  the  black  dot  vanished  on  leaving  the 
bright  body  of  the  sun,  there   was  not  the  slightest 
distortion  of  the  sun's  limb  or  in  its  own  figure.     The 
1  The  mirror  of  the  reflector  used  on  this  occasion  was  made  of  glass. 
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••t  was  snuffed  out  at  once  on   leaving  the  win's 
body.     Things  were  somewhat    different  with    the 

Venus. 

Venus  had  for  many  year*  been  the  object  of  close 
research  by  Schroeter,  a  moat  painstaking  observer  of 
itiml,  then  a  well-known  observatory  in  tin-  - 

Hr  appearance  had  also  been  carefully 

•  ••I    liy   I  i    for  nearly  twenty  years. 

••r  made  oat  that  he  had  measured  on  her  surface 

mountains  six  times  higher  than  Chimborazo,  or 

about  twenty-throe  miles  in  height    The  latter  conld 

see  nothing  of  th«-  kind,  and  poked  some  grave  scien tilic 

.•*  complained,  in  a  learned  paper, 

that  he  could  not  "  reconcile  it  to  tho  friendly  nenti- 

mente  which  the  author  has  always  hitherto  expressed 

towards  me,  and  whirh   I    hold  extremely  precious; 

though  perhaps  to  others  it  may  not  have  the  same 

appearance."     Boscov  i^ram  on  tho  planets  had 

come  truo  in  the  CAMC  of  these  astronomers — 

"Twin  Man  and  Venus  aa  thia  globe  wan  hu 
Ti«  plain  that  love  and  war  must  rule  the  w«- 

>oter  attacks  Heracli  lisrepresenting,  or,  on 

insufficient  grounds,  rejecting  his  views.  Hersehel 
appears  not  to  have  retorted  any  more  than  he  did 
when  attacked  elsewhere  by  others.  It  was  wise; 
but  he  found  that  the  Lady  Venus  may  be  as  much 
a  source  of  quarrel,  when  she  walks  in  unsurpassed 

.tness  among  the  stars,  as  when  she  awakens  the 

ics  of  mortal  hearts  on  earth. 
As  this  was  the  only  scientific  quarrel  in  Herschel's 

i  is  worth  while  to  show  how  small  it  was.    Far 
were  the  quarrels  which  caused  annoyance 
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in  tin-  friends  of  Newton,  Hookc,  Flamsteed, 
Leibnitz,  Bernoulli,  Laplace,  and  which    render  their 
lives  sometimes  most  unpleasant  reading.     A  quarrel 
for  the  maintenance  of  truth  and  right  is  a  nec« 
of  life  in  a  world,  wli.-ri*   falsehood  and  wr< 
ofh-n  to  have  the  best  of  it;  but  the  mc;uin.-    >  .m-l 
selfishness  of  scientific  quarr*  little  or  nothing 

of  this  nobility  about  them  "The  result  <>\'  my 
observations  would  have  been  communicated  long 
ago,"  Herschel  wrote  for  the  Royal  Society,  "  if  I  had 
not  still  flattered  myself  with  the  hopes  of  some  1 
success,  concerning  the  diurnal  motion  of  Venus; 
which,  on  acccount  of  the  density  of  the  atmosphere 
of  this  planet,  has  still  eluded  my  constant  attention 
as  far  as  concerns  its  period  and  direction.  Even  at 
the  present  time  I  should  hesitate  to  give  the  following 
extract  from  my  journals,  if  it  did  not  seem  incumbent 
on  me  to  examine  by  what  accident  I  came  to  overlook 
mountains  in  this  planet,  which  are  said  to  be  of 
enormous  height,  as  to  exceed  four,  five,  and  even  six 
times  the  perpendicular  elevation  of  Cimboraca,  the 
highest  of  our  mountains.  The  same  paper  which 
contains  the  lines  I  have  quoted,  gives  us  likewise 
many  extraordinary  accounts,  equally  wonderful  :  such 
as  hints  of  the  various  and  singular  properties  of  the 
atmosphere  of  Saturn."  Then  he  proceeds  to  speak  of 
Schroeter's  measures  as  "  defective  "  ;  the  mirror  of  the 
7-feet  reflector  used  as  "considerably  tarnish.  <1  ";  and 
the  "calculations  (as)  so  full  of  inaccuracies,  that  it  \v«.>ul«l 
be  necessary  to  go  over  them  again."  The  Lilitnthal 
observer  did  not  like  this  plain  speaking. 

To    these    somewhat  sharp,  but  perhaps  deserved 
criticisms,  Schroeter  replied  in  1795.     "  Though  it  is  a 
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Kerschel  last  year  found 

«nd  evening  t  v, 

Venns's  atmosphere  to  be  confirmed,  as  I  could  not 
hope  to  have  obtained  Much  an  important  contim 
so  early,  conhi'l.  rin-  the  exc«  l<*eopes  required, 

aii.l  i 

occura  but  aeldotn  ••nun, 

which   this   ^reat  observer  has  inserted  in  the  / 
Trans,  for  1793,  contains  unreserved  assertions,  u 

may  be  easily  injurious  to  tin-   truth.  i«.r   the  very 
reason  that  t  nth  fur  th.ir  object,  and  yet 

rest  on  no  sufficient  foun-i  1  Schroeter  tl><  n 

endeavours  to  show  that  Herachel's  paper  con 

presentations  or  unsatisfactory  proof  of  mistakes 
committed  by  him. 

•A-as  a  small  quarrel  at  the  worst,  in  which  these 
two  friends  engaged,  a  very  different  quarrel  from  Un- 
ites and  angry  encounters  that  disgraced  Leibnitz, 
Bernoulli,  and    Flamsteed,    and    did  not    leave 
Newton  alto;:  •!  scathed.    Schroeter  had  pci 

best  of  i  t      His  mountains,  twenty  or  t  \  >  rec 

•  <>n  tiio  surface  of  Venus,  may  be  a  myth, 
it  th.-n-  is  n.>  «l..ul,t  that  his  measure  of  the  lengt 
her  day,  23h  21m,  is  somewhat  grudgingly  accept* 
Herschel,  while  his  estimate  of  the  size  of  Venus,  as 
rather  less  than  the  earth,  is  preferred  to  Hers* 

believed  he  had  proved  Venus  to  be  a  littl.*  larger 
than  the  earth.     At  the  same  tim<   it  must  be  admitted 
II  idi-1    had    sometimes   cause    to    complain. 
ic  astronomer  in  1799,  he  says,  "  the  same 
>r's  account  of    my  double    stars  is  extn 
erroneous." 

As  early  as  1777,  while  toiling  at  the  daily  work  of 
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a  musician  in  Bath,  ll.-rsch.-l  "  fuiin.l  that  the  poles  of 
Mara  were  distinguished  with    remarkable  luminous 
He  believed  that,  by  observing  them  carefully, 
are  a  key  to  a  knowledge  of  the  planet, 
and  its  history,  the  length  of  its  day,  its  atmospln  >< . 
its  MMQBft      Th<-M-  <  ,l.s«-r\  at  inns  were  continuc.l  during 
six  or  seven  years.     Sometimes  he  saw  a  \v< -ll-mai -U. ••! 
lucid  Hpot  on  Mars:  "it  is  its  south  pole,  for  it  remains 
in   the  same   place,  while   the  dark  equatorial  spots 
perform  their  constant  gyrations :  it  is  nearly  circular. 
It  was  not  only  circular;  "it  was  very  brilliant 
white."     At  other  times  he  saw  also  another  "  lucid 
spot"  at  the  planet's  north   pole.     Occasionally  both 
spots  were  seen,  but  the  one  was  "thicker,"  or  "much 
thicker,"  than  the  other,  while  the  thinner  was,  or 
seemed  to  be,  longer.     After  six  years  of  watching  h. 
writes,  "  The  white  polar  spot  increases  in  size ;  it  is 
very  luminous."     The  conclusions  he  drew  from  i 
notes  in   his   journal,   and   from   his  calculatioi 
ascertain  the  seasons  on  Mars,  must  have  been  listened 
to  by  those  who  first  heard  them  read  as  if  they  were 
a  page  or  two  from  a  romance  by  Fielding  or  SmolKtt. 
We  give  them  in  Herschel's  own  words. 

"  The  analogy  between  Mars  and  the  earth  is,  perhaps, 
by  far  the  greatest  in  the  whole  solar  system.  ...  If 
then  we  find  that  the  globe  we  inhabit  has  its  polar 
regions  frozen  and  covered  with  mountains  of  ice  and 
snow,  that  only  partly  melt  when  alternately  exposed 
to  the  sun,  I  may  well  be  permitted  to  surmise  that 
the  same  causes  may  probably  have  the  same  effect  on 
the  globe  of  Mars;  that  the  bright  polar  spots  are 
owing  to  the  vivid  reflection  of  light  from  frozen 
regions :  and  that  the  reduction  of  those  spots  is  to  be 
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ascribed  to  their  being  exposed  to  the  ran.  In  the 
year  17si  th.  south  polar  spot  was  extremely  Urge, 
which  we  might  well  expect,  since  that  pole  had  but 
ly  UMMI  involved  in  a  whole  twelvemonth's  dark- 
and  absence  of  the  sun.  foun-l  it 

ihly   HinalliT    than   before,  and   it  decreased 
lually   from   the  20th  of    May   till    about    the 
lie  of   September,  when   it  seemed  to  be  at  a 
Din  mi:   this   last  period  the  south  pole  had 
ly  been  above  ei  >ths  enj-  '10  benefit 

i  timer,  and  still  continued  to  receive  the  sunbeams ; 
though,  towards  i>  1    in   such  an  o!.li.|u.- 

lut   Intl,    benefited  by  them 

the  other  hai>  \  •  .u   1  lar  spot, 

h  had  then  been  its  twelvemonth  in  tin-  sunvhin. , 
and  waa  but  lately  i  >  'l;irkn«*8s,  appeared 

though  undoubtedly  increasing  in  size."    The 
of  the  year  in  Mars  is  nearly  two  of  our  years, 
the  distance  from  us  varies  from  about  230  to  50 
of  miles. 

previous  to  Herachel's  time,  had  found 
Man  was  surrounded  by  an  atmosphere  lik 

One  of  them,  Cassini,  seems  to  have  suspected 
existence  of  an  atmosphere  of  great  density,  and 
rising  to  a  h<  iu'ht   of  about  70,000  miles  abov. 

sin  EHhd  UM.I   tli.-  .same  means  as 

>ini  to  determine  the  height   <  t   the  atmosphere  of 
by  watching  the  fading  or  going  out  of  starl 
a  star  came  up  to  its  limb.    At  a  distance  of 
1  miles  there  was  no  indication  of  an  atmosphere. 
It  appears,  however,  that  the  planet  is  not  without  a 

.;-  HM 


of  th«  pUnet    The 
U  now  anppOMd  to  be  about  500  mile*  in  height 
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atmOSpht  <  v  l-'nr  besides  tin-  permanent 
spots  on  its  surface,  I  have  often  noticed,"  he  says, 
"occasional  changes  of  partial  bright  belts  and  also 
once  a  darkish  one  in  a  pretty  high  latitude.  And 
these  alterations  we  can  hardly  ascribe  to  any  other 
cause  than  the  variable  disposition  of  clouds  and 
vapours  floating  in  the  atmosphere  of  that  planet." 
From  the  fact  that  the  dark  belts  or  spots  and  t  lu- 
red colour  of  Mars  manifestly  belong  to  the  surface  of 
tin-  planet,  we  may  accept  Herschel's  idea  "that  its 
inhabitants  probably  enjoy  a  situation  in  many  respects 
similar  to  ours."  It  has  been  shown  in  our  own  day 
that  the  vapour  of  water,  and  with  that  we  may 
associate  clouds,  i-  j.ivs.-nt  in  the  atmosphere  of  Mars. 
But  there  is  reason  to  believe  that  the  atmosphere  of 
Mars  is  comparatively  rare. 

Jupiter  was  not  one  of  the  planets  from  winch 
Herschel  reaped  an  ungathered  harvest.  The  field 
had  been  so  thoroughly  worked  by  others  in  searching 
for  a  method  of  easily  discovering  the  longitude  at 
sea,  that  it  does  not  seem  to  have  present  <-d  the  same 
attractions  to  him  as  other  planets  did.  A  paper 
which  he  wrote  on  Jupiter  in  1797  —  and  he  wrote  no 
other  —  gives  many  curious  quotations  from  his  journal 
regarding  the  planet  and  its  satellites.  So  minute  are 
the  discoveries  made  of  change  of  colour  and  apparent 
size  of  the  satellites  that  if  the  Red  spot,  detected  on 
the  planet  in  1878,  had  been  visible  in  his  day,  he 
could  scarcely  have  failed  to  see  it.  The  bands  or 
belts  on  the  body  of  the  planet,  the  white  and  dark 
spots  they  showed,  the  length  of  day  they  indicated, 
and  the  rotation  of  the  four  satellites  round  their 
primary  were  the  principal  points  attended  to  by 
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him     The  result*  he  arrived  at  were  very  near  the 

of  routiou  of  Jupiter  on  hU  aiu  '- 


ft,   M.    ft. 

:.  H  ;  • 
Time  of  revolution  in  iu  orbit  of— 

D.   n.   M.  n.  M.  *.  •. 

Pint  (Atomic  .  I   18  20-6 

Second  Mtellito    .        .        .      S  18  17-9 

nlttiellite      .         .  7     3  59-n  12  33 

rth  natelliUj    .        .         .     16  18    6*1  16  16  :? 

If  t!».-  whit««  spots  on  the  belts  were  connected  with 
masses  in  Jupi tor's  atmosphere,  they  w-.uM 
us  well  aa  rotate.     Herechol  was  aware  of  this. 
ari<l.  since  his  day,  the  amount  of  drift  has  been 
estimated  at  270  miles  an  hour  in  the  same 
as  the  rotation.     In  other  words,  they  would   take 
lays  to  go  round  the    planet    from    this  cause 
Hi'rschel  was  also  persuaded  that  the  four 
satellites  revolve  on  their  axes  in  the  same  period  as 
revolve  round  Jupiter,  resembling  in  this  respect 
moon.     Laplace    was    disposed    to   accept    tlii- 

;on.f 

For  more  than  a  century  and  a  half  the  pi 
turn  had  been  the  object  nn-l.  it   may  1-    -.-.M.  the 
iir   of  every   astronomer's    curiosity,   mainly    in 
of    the    ring  which    th<     t.  lescope    had 
it  to  possess,  and  the  singular   shapes    the 
was  found  to  assume.     Five  moons  were  also 
discovered    to    be    circling    round    the    planet,   and 

1  The  grwt  red  ipotgirM  9  h.  55  ro.  94  t. 
*Sy**moftk*  World,  Bk.  I.  cht.  vii 
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Messier,  viewing  the  plan  it  in  ITilii  with  what  h<-  rails 
"an  achromatic  reflector  of  10  feet  7  inches  focus," 
"  perceived  on  his  globe  two  darkish  belts,  extremely 
faint  and  difficult  to  be  discerned,  directed,  however, 
in  a  right  line  parallel  to  the  longest  diameter  of  tip- 
ring."1  However,  till  Herschel  applied  his  40 -feet 
reflector  to  its  system,  discovery  may  be  said  to  Iiav. 
reached  its  limits.  To  "  the  liberal  support,  whereby 
«>ur  most  benevolent  Kin_r  has  enabled  his  humble 
astronomer  to  complete  the  arduous  undertaking  of 
constructing  this  instrument,"  Herschel  writes,  was 
•  lur  thr  discovery  of  other  two  moons  or  satellites,  a 
ful  1» -r  knowledge  of  the  nature  of  the  ring,  an«l.  in 
short,  a  new  era  in  our  knowledge  of  that  wonderful 
system.  An  object  so  engaging  drew  Hersch. -1  's 
attention  as  early  as  the  spring  of  1774,  long  1. 
he  was  known  to  fame.  On  the  17th  of  March  that 
year,  with  a  5 J-feet  reflector,  he  saw  the  ring  "  reduced 
to  a  very  minute  line,"  and  the  planet  looking  li 
ball  with  a  knitting-needle  projecting  through  it  on 
both  sides.  About  a  fortnight  after,  the  ends  of  1 1 1  i  s 
axis  had  vanished,  and  a  dark  band  or  shadow  crossed 
the  planet's  equator  from  side  to  side.  In  the  follow- 
ing year  he  saw  the  ring  gradually  open  out,  with  a 
"dark  zone  contained  between  two  concentric  cir< 
as  if  there  were  two  rings  with  an  open  space  between 
them.  For  ten  years  he  continued  watching  the  planet 
with  telescopes  of  various  powers,  suspicious  that  it 
had  not  told  astronomers  all  the  story  of  its  ring  and 
satellites.  The  ten  years'  watch  lengthened  out  to 
twenty,  and  the  twenty  to  thirty  or  more,  but  this 
eager  watcher  still  kept  guard,  ready  to  take  ad  van- 
1  Phil.  Trans.,  1769.,  vol.  lix.  p.  459. 
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• 

c«-al..l  a  w.  .rl.l  ,-f  W..M.I.TS  fn.iu  \  i«  \\ 

*xm  as  his  great  mirror  wan  finished,  he  turned 

Saturn,  an  tinit  nv  saw  the 

i^ust  28  lie  was  presented  with  a 

-a!.  llit«»M,  "in  such  a  m  and  MO 

it  ait  rendered  it  impossible  take  tin 

to  see  them."     Five  of  these  satellites  had  been 

in    a  century      a   sixth   was  thus 

i      C.-nstanlly  miitiiniin^  his  \\at-h  ..n  t !..    planet, 

he  was  rewarded,  three  weeks  aft.  r.  with  -h  .-.,-. 
a  seventh  so  close  to  the  planet  he  telescopes, 

i  use,  had  failed  to  tin-l  it.1     K\«-n  in  his 
great  mirror  "  it  appeared  no  bigger  than  a  very  small 

aii'l  it  li.-s  so  nrar  the  planet  and  it- 

that  tine  w«  a  cannot  easily  be 

seen  well  enough  to  take  its  place  with   accuracy." 

'ie  learned  from  experience,  and  tail-  s  the 

lesson,  that  it  is  easier  to  find  a  small  body  which  has 

been  once  seen,  and  whose  place  has  been  marked, 

than  to  detect  it  for  •   time  amid  a  crowd  of 

heavenly  bodies.1     The  heavens  teach  wisdom 

M  th.    l  lings,  but  the  lessons  they  teach 

an-  >Mim-tini«-s  tW^nUm  as  s..«m  a^  l.-arn.-.l.  II.-  l'..un-i 
also  that  th.-  tiiaeof  a  sidereal  revolution  roun<l  th.- 
hours,  37  minutes,  22  seconds.  Both  it 
and  the  other  moon  he  discovered  revolve  so  near  and 
so  parallel  to  the  ring,  that  he  had  "  repeatedly  seen 

1  One  dbcormd  by  Hoyghens  in  1655,  and  four  by  Caauni  in  1671 
•ndonwarda. 

1  Compare  the  ease  with  which  oheenren  detected  the  tmall  companion 
of  Strina,  and  the  "  rrape  "  ring  of  Saturn  after  they  were 
(Ball,  Story  o/Oul/<at*H*t  p.  887). 
12 


HERSCHEL  AND  HIS  WORK 

them  run  along  its  very  minute  arms  "  at  the  rate  of 
9  or  10  miles  a  second!  He  was  looking  from 
Windsor  across  a  gulf  in  space  about  nine  hundred 
millions  of  miles  in  width.  It  was  a  romance  of  tin 
heavens — one  of  many. 

On  ascertaining  that   1  loscope  was  not 

required  for  these  observations  on  tin  rin^  ami  moons 
of  Saturn,  lie  "  made  ten  new  object  specula  ami 
fourteen  small  plain  ones  for  his  7  -  feet  reflector, 
having  already  found  that  the  maximum  of  distinct- 
ness might  be  much  easier  obtaim-d  than  where 
apertures  are  concerned."  During  his  long-continued 
watch  of  Saturn  he  saw  sometimes  a  northern  belt  on 
the  body  of  the  planet,  Bonn-times  two  belN  at  the 
equator.  In  a  couple  of  days  the  entry  in  hi^  journal 
became  "a  bright  belt  over  a  dark  one";  and,  nine 
days  later,  "one  dark  and  one  very  faint  white  belt." 
The  last  entry  he  quotes  in  1790  is,  "The  bright  belt 
close  to  the  ring  and  two  dark  equatorial  belts." 
e  belts  would  be  about  one  hundred  thousand 
miles  in  length:  what  were  they?  Similar  belts  or 
bands  had  long  been  seen  and  studied  on  the  planet 
Jupiter.  It  was  agreed  among  observers  thai  they 
were  probably  due  to  cloudy  masses  float  ii 
Jupiter's  atmosphere.  If  the  same  explanation  hold 
for  the  belts  of  Saturn,  the  changes,  seen  on  them 
by  Herschel,  would  be  explained  by  "a  very  con- 
siderable atmosphere,"  in  which  they  take  place.  He 
not  only  adopted  this  conclusion,  but  confirmed  it  by 
another  observation.  When  the  two  nearest  of  the 
moons — the  two  he  discovered  in  1789 — came,  in  their 
progress  round  the  planet,  to  the  edge  of  the  disc. 
they  did  not  disappear  at  once,  but  continued  "to 
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hang  to  the  disk  a  long  while  before  they  would 

vanish       Tho   seventh  ••!    innermoK 

minutes,  and  the  sixth 

..        II   -.'.'•••       :••.-..•  •         : 

10  moons  would  have  been  at  once  hid  behind 

;    •      1        takes  place  when  a  star  comes  up  t-- 

and  vanishes  behin  ho  star  is  seen  to 

t  at  once;  and  tho  conclusion  drawn  is  that  this 

o.ul.l  not  happen  unless  there  were  no  atmosphere  or 

n   iu  tho  moon  to  keep  the  star  in  ni^ht 

for  us  ally  vanished    Our  atmos] 

gives  us  twilight,  in.  inmj  an<i  evening,  and  enables 

us  to  see  tho  sun  some  minutes  before  ho  rises,  and 

for  as  long  after  ho  has  set     Ultimately  Herschel 

perceived  a  quintuple  belt,  two  dark  an<l  thr.  ••  )-i 

times  also  he  noticed  a  whitish  li^ht 

ut  tho  poles  similar  to  the  polar  spots  on  Mars,  and 

he  believed,  to  the  same  cause.    But  what  these 

re  is  a  problem  still  unsolved    The  vast 

body  of  Saturn  is  lighter  than  the  same  volume  of 

water,  and  would  float  in  it  like  cork.     Our  ear: 

about  ii\  ••  times  heavier  than  a  globe  of  water  of  the 

same  size,  and  would  sink  in  water  like  lead    Whether 

Saturn  ia  still  a  heated  mass,  slowly  cooling  down,  and 

these  clouds  arise  from  streams  of  gas  given  off,  remain 

lems  for 

With  improved  mirrors  and  a  less  powerful 
scope,  he  watched  tho  movements  and  changes  of  the 
Between  1790  and  1806  ho  wrote  seven  papers 
Koyal  Soci< '  --.it  urn   and    his  system. 

v  he  came  to  the  conclusion,  which  he  dismissed 
t  a-  improbable,  that  tho  ring  was  not  singl* 
double,  with  a  #ulf  t  \\vnty-ti\v  hundred  miles  [1680]  in 
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width  between  the  two  parts.1  The  black  dUcor  U-li  was 
DOt  in  the  middle  of  tin-  ring's  luvadth.  ••  h  i  a  xonr 
of  considerable  breadth,  \\hich  WOH  always  seen  por- 
main nt  ly  in  1 1 1 •  •  same  place.  As  it  was  not,  \vli.-ii  Bond 
i  to  have  supposed,  the  shadow  of  a  vast  range  of 
mountains  on  the  ring's  surface,  he  resolved  to  wait 
till  the  planet  came  into  a  position  which  would  ma  Mr 
him  to  sci'  the  stars  through  the  black  belt,  if  it  r»  ally 
were  a  division  in  tin-  rin^.  a  window,  aw  it  \v.  iv, 
through  which  In-  could  look  out  into  space  be; 
lie  does  not  appear  to  have  been  successful  in  this 
quest,  and  it  has  not  been  done  by  others.  That  th«  it- 
were  two  unequal  rings,2  separated  by  this  black  line, 
he  was  satisfied.  They  were  bright  rin^s,  but 
inner  was  the  brighter  of  the  two.  Near  the  outeq 
edge  of  the  outer  ring,  he  observed  and  11 
black  list,"  fainter  than  the  dividing  gulf.  He  did  not 
consider  it  a  division  in  the  outer  ring,  but  it  is  now 
a  recognised  feature,  traceable  all  round.  Herschel  also 

1  The  dimensions  of  Saturn  and  his  rings  are,  according  to  Proctor 
(Encyc.  Brit.,  "Astronomy,"  p.  783)— 

Diameter  of  the  planet    .  .  .        70,136  miles. 

Between  planet  and  "  crape  "  ring         .          9,760 
Breadth  of "  crape "  ring  .  .          8,660 

,,        of  inner  bright  rin^      .  .         17,605 

, ,        of  division  between  brigh t  rings          1 , 680 
,,       of  outer  bright  ring      .  .          9,625 

The  diameter  of  the  ring  system  is  thus  about  165,000  miles.  Hcrschel 
made  it  about  (204,883)  205,000  miles  in  diameter.  He  believed  that 
the  breadth  of  the  ring  is  to  the  space  between  the  ring  and  the  planet 
as  5  to  4  (Phil.  Trans.,  1806,  p.  463).  If  the  "crape"  be  left  out  of 
account  in  measuring  the  ring,  the  proportion  is  about  5  to  3  "l 
Trans,  for  1792).  He  estimates  the  vacant  space  between  the  outer 
and  inner  rings  at  nearly  2513  miles. 

»  In  the  proportion  of  805  to  280,  while  the  space  between  was 
reckoned  llo. 
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saw  the  edge  of  the  ring  as*  thin  rim  of  light,  and,  from 
some  spota  seen  on  it.  inferred  that  it  rotated  round  the 
10  hours,  32  minutes,  15  second*.    The  planet 
itaelf  revolve*  in  |o  1  :  minutes,  23  second* 

resting  was  the  story  thus  told  by  th< 
plan*  i*ehel  wrong  from  it  other  d< 

He  suspected  that  an  eighth  satellite  existed,  1 
[  was  reserved  for  others  to  discover  an  eighth,  and 
now  said,  a  ninth,  at  great  distance*  .o  planet 

lie  a  pu/./!-    \N  1>  idi  I  riffled 

in.     He  observe.!  1  rent  from  Un- 

ites, coming  between  the  ring  and  his  eye,  and 
ng  along  it  in  their  orbit*.     If  they  were  not 
satellites,  what  were  they?     He  was  not  mistaken  in 
"the  frequent  appearance  of  protuberant  and   lucid 
•*  on  the  arms  of  the  ring  of  Saturn."    They  were 
realities,  not  illusions,  not  an  enchantment  lent  by  the 
vast  distance  at  which  he  saw  them.    "  Many  of  these 
t    point-.."  ho  writes,  "  were  completely  accounted 
for  by  the  calculated  places  of  the  satellites "  : 
there  were  many  more  which  remained  inexplicable. 
He  could  not  entertain  the  idea  that  these  points 
"would  denote  immense  mountains  of  elevated  sur- 
face."    He  rather  inclined  to  the  belief  that  the  ring 
[was  in  a  state  of  rotation  round  the  plan*  t  ami  that 
one  at  least  of  the  shining  spota  might  bo  a  moon 
bedded  in  or  somehow  connected  with  the  ring,  float- 
ing, it  might  bo,  in  a  fluid  like  water,  or  running  in 
groove  or  division  of  the  ring  to  suffer 
lie  was  perhaps  not  far  ; 

th»-  tnitli  in  these  rou  uaginings.     But  the  light 

of   tlio   ring  is  general!}  han  that  of 

planet,  and  he  even  imagined  that  the  shining  spots 
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may  owe  "  their  e  t«»  inhnvnt  liivs  acting  with 

great  violence."    "  Nay,  we  have  pretty  good  reason  to 
believe,"  he  said,  "that  probably  all  the  planets  (in  it 
light  in  some  degree;  for  the  illumination  which  re- 
mains on  the  moon  in  a  total  eclipse  cannot  be  entirely 
ascribed  to  the  light  which  may  ivach  it  by  the  n 
tion  of  the  earth's  atmosphere."     This  idea  is  not  i 
borne  out  by  recent  observations. 

The  first  two  papers  Herschel  wrote  on  Saturn,  con- 
t  lining  the  record  of  more  than  fourteen  yc.i 
cover  nearly  ninety  pages  quarto.    Fifty  of  these  pages 
are   merely   extracts   from   his  journal,   showing   the 
nightly  work  in  which  he  was  engaged,  jotting 

l>e,  all  of  which  required  from  him  time  and  card 
before  they  could  be  put  down  on  paper.  Here  is  a 
specimen  of  two  nights'  work,  done  shortly  before 
midnight: — 

"  Nov.  7  :  22,  9.  At  the  end  of  the  p.  arm  is  a  place 
that  is  brighter  than  nearer  to  the  body. 

"  23, 12.    The  preceding  arm  has  still  the  appear 
of  a  small  protuberant  point  towards  the  south,  near 
the  end  of  the  arm. 

"  Nov.  8 :  23, 40.    There  is  a  protuberant  point  on  the 
preceding  arm  besides  the  7th  sat. ;  so  that  at  present) 
I  cannot  tell  whether  the  satellite  be  the  nearest  or 
farthest  of  them." l 

By  patient,  long-continued  labour,  carried  on  at  all 
hours  of  the  day  and  night,  is  a  way  prepared  for 
advancing  the  boundaries  of  human  knowledge,  though 
few  are  capable  of  estimating,  far  less  of  bearing  tip 

1  Phil  Tran».,  1790,  p.  485  (voL  Ixxx.).    The  seventh  ami 
though  last  discovered,  ore  nearest  to  the  planet.     The  longer  known 
five  used  to  be  named  in  the  order  or  their  distance  from  it. 
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cost  in  tune  and  comfort,  by  the  sacrifice  of  which  it  is 

based  for  mankind. 

That  Herachel  waa  surprised  by  the  brightneai  of 
•  rings,  the  greater  brightness  of  the  ahining  pointa 
saw  on  them,  and  the  yellowiah  light  of  the  planet. 

te  clear.    Whether  he  ever  suspected  a  li-l.r 
I'hosphoreaeenee  of  ita  own  in  the  system  of  Saturn,  aa 
aome  obtervera  have  now  como  to  think  exist*,  is 
another  mitt.i      l.ut  he  waaoo  the  threahol.l  of  that 
•  liflcovery,  if  disco \  1*0.    He  entertained  no  sucl » 

he  olaaaed  all  the  planeta  "  n> 
10  general  <l«-tiniti<>n.  of  bodies  not  luminous  in  them- 
selves," though   two  years  of  farther  reflection  and 
observation  may  have  wrought  a  change  in  a  man  of 
s  dear  perception  and  quickness.    On  another  view 
developed  !  <l:i\   lie  almost  anticipated  recent 

research,     lie  denied  that  the  ring  was  subdivided 
many  dark  lines  into  a  series  of  concentric  rings,  "a* 
has  been  represented  in  divers  treatises  of  astronoin 
II  h.-l.l  to  only  one  dr.  but  he  was  i 

:u  the  modern  view,  which  represents  the  r 
as  a  in  uss  of  revolving  satellites,  kept  in  pom- 

y  of  the  planet  and  the  velocity  of 
thrir  i-Mi.iii..n  round  him. 

>.    on  Saturn    cover    about   one 
hundred  and  seventy  pages  quarto,  and  the  plates  that 
accompany  them  give  a  distinct  idea  of  what  he  saw. 
comparing  1.  tterpress  and   plate  we  may  bet 

i  the  relation  in  which  he  stood  to  his  fol- 
lowers in  this  field  of  research  and  disco vn  v      With 
.-•  of  the  new  specula,  \vhit  -h  h<  -i..un«l  apparently  for 

ktli.-  purpose  of  obw-r\  in-  th<-  i  ing  of  Saturn  more  care- 
fully, he  got  views  that  he  speaks  of  as  "  uncommonly 
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distinct"  Of  these  views  he  writes:  "The  outer 
is  less  bright  than  the  inner  ring.  Th<>  inn. T  i-m-  is 
very  bright  close  to  the  dividing  space,  and  at  about 
half  its  breadth  it  begins  to  change  colour,  gradually 
growing  fainter,  and  just  upon  tin*  inner  «-d--,.  it  is 
almost  of  the  colour  of  the  dark  part  of  the  <juint  n].l«- 
belt"1  A  little  after  he  adds:  "The  shadow  of  t lu- 
ring upon  Saturn,  on  each  side,  is  bent  a  little  south- 
wards, so  that  the  apparent  curve  it  inal 
little  from  the  ring."  Looking  at  th-  ilar  o>m- 

panions  of  the  planet  across  a  gulf  eight  or  nine 
hundred  millions  of  miles  wide,  it  is  not  surpi 
that  an  astronomer  prays  for  "  light,  more  light,"  to 
resolve  this  puzzle  of  the  bright  and  the  dark.  It  is 
only  an  outline  of  the  ring,  at  the  best,  that  we  can 
expect  to  obtain  from  the  most  careful  drawings.  But 
what  Herschel  did  not  suspect  or  imagine  about  tin- 
ring,  it  would  be  natural  for  him  to  confound  with 
other  features  that  took  a  greater  hold  of  his  fancy. 
Of  the  inner  ring  he  says  :  "  At  about  half  its  breadth 
it  begins  to  change  colour,"  that  is,  it  passes  from 
"  very  bright "  to  the  darkness  of  the  quintuple  belt. 
Now  this  was  said  of  the  ring  as  seen  and  figured  in 
1794.  Compare  it  with  the  three  rings  in  the  three 
figures  shown  in  1792.  They  are  unlike  that  of  1794. 
Either  the  ring  had  changed,  or  Herschel  was  in  1794 
looking  on  two  inner  rings,  a  bright  or  very  bright 
ring,  and  a  dark.  This  was  Professor  Bond's  discovery 
in  1850,  "  a  crape  ring "  half  the  breadth  of  the  very 
l.riidit  inner  ring,  between  it  and  tin-  body  of  the 
planet.  There  are  thus  three  well-marked  Hn. 
the  system  of  Saturn,  a  somewhat  dark  outer,  a  very 

1  Phil.  Trans.,  1794,  pp.  54,  67. 
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brigli  and  a  "crape"  or  MUte  -  coloured  ring 

nearer  still  to  the  planet     Did  Herachel  not  aee  and 
all  tin- .  to  observe  the  interval 

between  the  very  bright  and  Dg       \V. 

can  only  express  our  surprise  if  one  00  quick  of  eye, 

so  careful  to  observe,  aacribed  to  the  bright 
in  1 794,  what  he  did  not  aee  or  delineate  on  it  in  1792, 

••  "  crape  "  existed  then  aa  it  exists  now. 

when  at  the 

Cape  of  Good  Hope,  made  a  careful  aearch  for  the  two 
moons  discovered  by  hia  illuatrioua  futh<  r     He  had 
all  hut  given  it  up  in  despair  when,  looking  foi 
uth.rfive  "with  the  20-feet  reflector,    which  betook 
with  him  to  South  Africa,  "  and  a  polished  new  mirror, 
there  atood  Mr  Sixth  !  .  .  .  Next  night  it  was  k« 
view  long  enough  for  Saturn  to  have  left  it  behind  by 
its  own  motion,  had  it  been  a  star.  ...  So  this  is 
ai  last  a  thing  made  out,"  he  writes.    "As  for  No. 
Seven,  I  have  no  hope  of  ever  seeing  it. " 

ice  Herachel's  time  the  minds  of  men  have  become 

'.  iar  with  strings  of  meteorites,  millions  of  miles  in 
length,  through  which  our  earth  plunges  in  its  yearly 
journey  round  the  sun.  If  they  form,  or  come  in  tiim 
to  form,  a  continuous  ring  about  the  sun,  one  hundred 
thousand  miles  in  breadth,  we  may  have  on  a  vastly 
larger  scale  a  parallel  to  the  rings  of  Saturn.  The 
breadth  of  the  latter  is  only  about  one-third  of  th< 
breadth  of  one  well-known  stream  of  meteors,  and 
l.-i.u'tli  is  not  a  quarter  of  a  million  of  miles.  It 
then  these  rings  of  the  planet  are  similarly  composed 
of  separate  masses,  great  and  small,  and  are  not  con- 
tinuous rings,  perhaps  250  miles  in  thickness,  a  sAftcllit*- 
"  float  i  n  i;  in  a  fluid  like  water,  or  running  in  a  notch, 
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groove  or  division  of  ilu*  ring,"  while  it  ceases  to  be  a 
fanciful,  becomes  also  an  unnecessary  conception. 

Such  are  the  main  features  of  the  romance  of  Saturn 
since  Herschel  began  his  study  of  it  one  hiin<l,<  <1  and 
twenty-five  years  ago.  In  the  hundred  and  t\v« •nty- 
five  years  that  preceded,  there  had  also  been  m\ 
ami  romance  about  the  planet  and  his  rin^.  All  tin* 
riddles  presented  by  this  system  have  n<>t  U<  n  y.-t 
read,  and  it  is  likely  that,  when  improvement 
scopes  or  observation  enable  man  to  read  the  riddles 
that  fact-  him  to-day,  they  will  raise  new  riddles  and 
birth  to  other  romances  for  the  amazement  or 
delight  of  future  ages.  On  one  point  science  is  still  in 
doubt.  Does  the  fifth  satellite  of  Saturn,  like  our 
moon,  ah\  »w  the  same  face  to  the  planet,  < 

other  words,  turn  on  its  axis  in  tli<«  same  time  tl 
takes  to  revolve  round   him  '.     Herschel  beli*  \<  <1    h<- 
had  proved,  or  almost  proved,  that  it  "  turns  once  on 
its  axis,  exactly  in  the  time  it  performs  one  revolution 
round  its  primary  planet." 

It  was  only  fitting  that  the  discoverer  of  Uranus 
should  pay  special  attention  to  that  planet:  but  11 
six  years  elapsed  before  his  patient  watchfulness  was 
on  >\vned  with  any  success.    Unlike  Jupiter  and  Sat  urn, 
the  light  of  Uranus  is  very  faint.     He  does  not  invite 
pursuit;  he  flies  from  it  into  darkness:  and  the  li^ht 
of  his  moons  is  fainter  still.     Herschel  suspected,  per- 
haps hoped,  that  if  he  searched  for  satellites  he  would 
find  them.     And  so  he  did.     On  January  11,  17^7,  h< 
saw  "  some  very  faint  stars  "  near  the  planet,     v 
places  he  noted  down  with  great  care."     Next  evening 
two  of  them  were  missing.     As  the  haziness,  that  was 
about,  might  have  caused  their  disappearance, 
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all  tl,,-  small  star*  near  the  planet  the  14th,  17th, 

.try,  and    the   4th    and   5th   of 

February."     On  the  7th   <>f  February  he  kept  on* 

n  \  i--\\  ,  the  ev« . 

till  three  ne\  s  journal  records  that  he 

aaw  it  fully  attend  ita  \ 

second  night  after,  he  wan  so  satisfied  of  having  caught 
.si^'ht  <>f  a  second  moon,  that  he  delineated  on  paper 
what  he  expected  to  see  the  following  «  . 
lie  saw  in  tl..-  d.-ar  heavena  what  he  sketched  idxtoen 
or  s,  \,-nt.. n  hun-liv,!  inilii..ii  .-i"  injl.-s  away,  Th-- 
Georgian  1  by  two  satellites."  Obcron 

and  Titania  are   :  y  names   l>\    which  they  are 

now  known.  "I  confess/'  he  adds,  'that  this  scene 
appeared  to  me  with  additional  beauty,  as  the  little 
secondary  planets  seemed  to  give  a  -li-nity  t«>  the 

u-y  one,  which  raises  it  into  a  more  coi 
situa'  :>_'  ti,.-  great  bodies  of  our  system, 

upwards  of  five  hours  I  saw  them  go  on   tog. 
each  pursuing  its  own  track.'      It  uas  the  heroic  age 
of  astronomical  research.    A  here  and  a 

here  were  wrestling    with    .iiir.ru! ties   and   winning 
triumphs  in   tin-   wurld  of  stars.     They  were  men  of 
skill  ami  unwearied  endurance.     It  was 
••ars  after  their  discovery  before  tl 
Obcron  and  Titania,  again  condescended  to  show  them- 
selves to  a  mortal,  the  son  of  their  discoverer.1     And 
'•'!••' 1  his  am  '-ars  of  age,  to  write: 

"These  folks  \v<>uM  nm  have  called  the  Hersch 

.-•ss,  if  they  had  seen  the  struggle, 
ars  from  1781  to  '86,  to  get  a  sight  of 

:.Un,  Li/<  and  Work*  of  W.  //.,  p.  143.     Bat  «• 
pp.  1>61,  805. 
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the  satellites  of  the  Gcorgium  Sidus,  when,  after 
throwing  aside  the  speculum,  they  stood  broad  before 

From  observations  continued  on  Uranus  for  li 
years,  Herschel  first  suspected,  and  then  became  con- 
1  that  otli.-r  satellites  besides  the  two,  which  h.> 
discovered  in  1787,  attend  the  planet  on  its  journ.  y 
round   the   sun.     It  was  labour  of   love  not   lo- 
Lcniilgingly  given,  but  tin-   fruits  it  yid-lfl  \\         I) 
Sea  apples  with  a  fair  out>i<l<-  an-l  rottenness  withut 
He  believed  he  saw  other  four  i  ircling  r«>uml 

Uranus  apparently  in  an  opposite  direction  to  other 
planets,  that  is,  from  east  to  west,  not  from  west  to 
east.  He  also  suspected  that  it  had  a  ring  roun-1  it, 
or  two  rings;  then  he  gave  up  the  idea;  then  In- 
entered  in  his  journal,  "  When  the  satellites  are  best  in 
focus,  the  suspicion  of  a  ring  is  the  strongest";  and 
nine  months  after  he  adds,  "  The  planet  is  not  round, 
;m«l  I  have  not  much  doubt  but  that  it  has  a  ring." 
I  !••  used  "  successively  powers  rising  from  240  to  2400," 
more  than  two  years  after,  "  without  any  suspicion  of 
a  ring."  A  fortnight  later  he  tried  magnifying  powers 
of  2400  and  4800.  In  conclusion  he  believe<l  in  th<- 
four  new  satellites,  but  gave  the  ring  up.  A  traveller 
in  unexplored  regions  of  the  heavens  may  thus  be  as 
much  the  victim  of  a  mirage  as  a  wanderer  in  the 
thirsty  deserts  of  earth.  But  a  singular  thing  was 
observed:  these  moons  of  Uranus  became  invisihN; 
when  they  approached  the  planet,  which  those  of 
Jupiter  and  Saturn  never  did  till  the  planet  got  be- 
tween them  and  us.  What  was  the  reason  ? 

The  cause  is  in  the  eye  of  the  observer  himself.     It 
iv.juires  to  adapt  itself  to  the  light  which  fills  on  the 
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i-U      NOW    "  tin-    | 

degree  of  equality     Thin  enables  us  to  nee  the  faintest 
IM,  even  when  they  are  only  a 

n-iu.iv.-l    i'n-m    it       'Hi.-   -.it. -Hit-  i  .u.     \.iy   M  uly    th- 

•  liminrit  «•!,;, -cU  that  can  be  seen  in  th.-  h«  M\«  im;  so 
that  t hoy  cannot  bear  any  considerable  dim i nut  ion  of 
rt  \\iihamore  I  u  mi  n«>us  object. 
U'cuinin^   ii.  thni    the   spht-r 

illuiuination  of   our    IH-W    plum-t    1  ••    limit. ••!    t 
20",  we  may  fully  account  i'-.i-  th.   !.. 
i  they  cum    \\itliin  iU  reach;  foi 

1  lose  it  pr< 

view  of  a  weak  li-ht  «  \tin-ui>hing  a  weaker,  though 
a  commonplace  now,  received  a  very  poetical  inter- 
pretiit  i  paper  \  by  Herachel  three  yean 

cased  sen." il-i lity."  li«-  *Ay0,  "  was  such, 
that  if  a  star  in^niui.i.  came  towards  the 

field  of  view,  I  found  it  necessary  to  withdraw  the  eye 

*  its  entrance,  in  order  not  to  injure  the  delicacy 
ion  iicijuir.'.l    )>y  l«n.;  continuance  in  the  dark. 

rge  stars,  unless  where  none  of  t)i< 
6th  or    7th   m.i_  >ul<l  be  had,  has  generally 

been  in    my    >\Vf«-|).s,  .-vm    with    tip-    l><» 

telescope.     Aipl  1  r.  m--ml-  r.  th.ii  after  a  considci 
•weep  with  the  40- feet  instrument,  the  appearanc 

•  announced  itself,  at  a  great  distance,  lik-    the 
dawn  of  the  morning,  and  came  on  by  degrees,  in- 
creasing in  brightness,  till   this  brilliant  star  at  last 
entered  the  Held  of  view  of  the  telescope,  with  all  the 

;  of  the  rising  sun,  and  forced  me  to  take  the 

:om  that  beautiful  M-!.;       To  increase  this  sen- 

<•  eye  he  was  on  these  occasionfl  in  the 
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habit  of  excluding  li^ht  from  aonoanding  objecl 

ing  a  black  1. 

H.T-rli.-l  wasnot  cont.-ni  with  wresting  1'i'oni  lTr;inus 
•  r  his  story.  He  continual  i<>  wateh 
;i  t  Unfortunately,  the  same  BUCCeSfl  did  not 
crown  his  efforts  to  read  its  history.  A  «^n -at  number 
of  observations  on  imaginary  rings  and  supposed 
moons,  that  were  found  to  be  stars,  or  not  moons  hut 
probably  moving  planetary  bodies  of  the  asteroid 
nature,  demanded  his  attention,  and  deceived  his 
hopes.  It  was  such  a  tantalising  pursuit,  that  <  \.  n 
"the  direction  of  a  current  of  air  alone  may  all'-ei 
vision."  At  last  he  came  to  the  conclusion  that  no 
ring,  similar  to  Saturn's,  girdles  Uranus;  but  that, 
certainly,  four  additional  satellites  accompany  him  on 
his  long  journey  of  eighty-four  years  round  the  sun. 
Astronomers  who  came  after  his  time  failed  to  tin- 1 
these  four  moons,  but,  later  still,  two  satellites  have 
been  added  to  the  original  two  discovered  by  Jl< TH -In •!. 
One  of  the  additions  is  suspected  to  belong  to  the  four 
he  believed  he  had  seen  circling  round  the  planet.  Of 
the  four  recognised  satellites  the  most  distant,  Oberon, 
performs  its  round  in  13'46  days,  or,  as  Her 
found,  13  days,  11  hours,  5  minutes,  1 J  seconds.  Other 
information,  which  by  careful  watching  he  wrun^ 
from  Uranus,  has  been  verified  or  corrected  by  those 
who  came  after  him ;  but  to  this  unwearied  observer 
belongs  the  credit  of  showing  that  the  two  satellites 
he  discovered,  unlike  other  members  of  the  solar 
system,  revolve  in  orbits  nearly  at  right  angles  to 
the  ecliptic,  and  that  their  course  is  retrograde,  or 
from  east  to  west,  not  direct,  that  is,  from  west 
to  east.  These  were  two  singular  and  outstanding 
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iisooveries   made    U     !l.r-«h.l  system    of 

>  small  I'l.meU,  Ceres  and  Pal  In*,  discovered 
>1  :u,.|   isn;   hnvw  strangely  giv  h*,th  of 

• 

llrr*rh.-l.    AS  ),,-  f,,tu».i  th.-ir  .h»<-  hi.,.  thoM  ,  »•  laid 
itara,  spurious    an-1    not   measurable;    a 
lembled  small  stars  so  much  as  hardly  to  I- 

<1  from  them  even  •  leacope*,"  a* 

to  be*4 comets  in  difi^uiHc,"  he  ooiutidered  planet 
tiomer  as  aj  n-1  j-r.-j  ,^,  ,i  to  call 

Lhein  asteroid*.     Strange  to  say,  th<  inzzi 

ind  Gibers,  who  diHOovered  these  small  bodies,  was 
Charged  with   in-  suggestion  of 

liiiiinuiivc,  to  cast  a  •  •»  tli«- achievement  ot 

i  comparison  with  his  own  glory  as  th- 
i  the  great  planet,  Uranus.     A  more  atupM 
most  generous  heart  could  scarcely  be 
imagined    He  predicted  that  the  association  of  astro- 
nomers which  had  b<  ued  on  the  Continent  to 
hunt    for  more  of   them  would  be  successful:  "V 
may  soon  be  disco  \  formed  the  Royal  Skx 
F wo  were  caught  \\nhin  th<  next  five  years,  Jun«. 
Vesta,  1 'i.                            -'retold  1.  h«  1  in  1802 
remained  an  unfulfilled  \n                         ro  than  t 
yr.irv      lie  himself  join* -<i   in  th«-  liun- 
have  already  made  five  reviews  of  the  Zodiac  without 
detecting  any  of  these  concealed  objects,"    Yet  he  was 
slandered  as  envious  of  t                 of  others  who  had 
loot  what  he  confessed  h'-ha-l  ilthough 
in  1813  ho  told  Thomas  Campbell,  the  poet,  that  "  there 
1  Phil.  Trttns.  for  1802,  pp.  228-30. 
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will  l>e  t  ho  liquids — perhaps  thirty  thousand  n 
discovered."     Tin-  discovery  of  the  fourth,  called  Yresta, 

In-    proll"  II     rYeMt     of    SUch    Consequence  " 

"engageliis  immediate  attention."      lie  called  it  "a  valu- 
able addition  to  our  increasing  catalogue  «,f  a 
and   lie  spoke  of  the  "celebrated  discoverers  "  as  in- 
ducing "us  to  hope  that  some  farther  li^ht  may  soon 
be  thrown  upon  this  new  and  most  inter* 

tronomy." 1     Dr.  Olbers  himself  wrote  to  1 1<  i 
that  Vesta  "  was  not  to  he  distinguished    from  a 
star";2  while  Sclirocter,  the  country  man  and  neighbour 
of  OlbiTs,  had  already  communicated  a  paper  to  tin- 
Royal  Society  in  which  he  said  :     "Itfl  im 
out  the  least  difference,  that  of  a  fixed  star  of  th 
magnitude  with   an  intense  radiating    liidit  :  so 
this  new  planet  may  with  the  greatest   propriety  be 
called  an  astrnn't."     That  one  scientilic  man    should 
attack,  or  rather  slander,  another  for  giving  to  these 
small  bodies  a  scientifically  appropriate  name,  on  the 
ground  that  he  thereby  intended  to  derogate  from  the 
credit  of  his  own  friends,  whom  he  publicly  extolled  as 
"  celebrated  discoverers,"  seems  incredible.     Yet  it  was 
done. 

By  a  most  ingenious  contrivance  he  managed  to 
obtain  approximate  values  for  the  diameters  of  Ceres 
and  Pallas.  The  former  he  found  to  be  161*6  miles; 
the  latter  smaller,  147  or  110J  miles.  So  small  is 
Pallas  that  it  would  require  many  thousands  equally 
small  to  make  up  a  planet  no  larger  than  Mercury. 
The  colour  of  Ceres  he  found  to  be  "  ruddy,  but  not 
very  deep  " ;  that  of  Pallas,  "  milky  whitish." 

1  Letter  from  Dr.  Olbers,  April  20,  1807. 

a  Phil.  Trans.,  1807,  p.  260.      »  Phil.  Trans.,  May  28,  1807,  p.  245. 
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In   IsoT    Horschel  concluded  one  of  hi*  paper*  in 
thene  words:  "I  find  that  out  of  the  sixteen  coroeU 
i   I  have  examined,  fourteen  have  been  without 
•le   solid   bcxly    in    lh--ir  r.-ntr--.   un<i 

r  two  had  a  very  ill-defined  small  central  light. 

•i  might  perhaps  be  called  a  nucleus,  but  did  not 
deserve  the  name  of  a  disk."    In  the  end  of  September 

year  a  comet  was  discovered  by  Mr.  Pigott    to 

ii  Herschel  at  once  turned  his  attention  in  the 
,  hope  of  wresting  from  it  information  regarding  its 

re.     By  careful  observations,  continued  over  five 
months,  he  felt  himself  warranted  in  <  1  for  it 

nible,  round  and  well-defined  disk,"  538  miles  in 

ioter,  and  "shining  in  every  part  of  it  with  equal 

itness,"    He  came  also  to  the  conclusion  "that 
the  body  of  the  comet  on  its  surface  is  self-luminous, 

.  whatever  cause  this  quality  may  be  derived1* 
He  inferred  besides  that  "  the  changes  in  the  brightness 
of  the  small  stars,  when  they  are  successively  im merged 
in  the  tail  or  coma  of  the  comet,  or  cleared  from  them, 
evidently,  that  they  are  suffici. -ntly  dense  to 
obstruct  the  free  passage  of  star  The  ta 

e-omet,  three  weeks  after  ite  discovery,  was  more 
than  nine  millions  of  miles  in  length,  and  Herschel 
was  inclined  to  think  that  it  "consisted  of  radiant 
matter,  such  as,  for  instance,  the  aurora  boreal  is."  It 
was  not  bifid  or  split  in  two,  as  that  of  the  comet  of  1769 
bad  been, but  it  presented  a  peculiarity  seen  also  mothers 
of  these  bodies:  "The  south-preceding  side,  in  all  its 
length,  except  towards  the  end,  is  very  well  defined : 
following  side  is  everywhere  hazy  and  irre- 

; .  especially  towards  the  end ;  it  is  also  shorter  than 
the  south-preceding  one,  .  .  .  even  to  the  naked  eye." 
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1 1  !  I. -i  M -IK -1  had  not  known  this  body  to  be  a  conu-t 
he  would  have  described  its  head,  as  "a  very  large, 
brilliant,  round  nebula,  suddenly  much  brighter  in  the 
middle."  He  says  that  he  would  have  added,  "Tin- 
centre  of  it  might  consist  of  very  small  stars."  So 
struck  was  he  with  this  singular  idea  that  he  directed 
a  telescope  "with  a  high  power  to  the  comet."  II- 
then  saw  "several  small  stars  shining  through  the 
nebulosity  of  the  coma."  The  terror  which  once  sur- 
rounded the  appearance  of  these  bodies  in  the  heavens 
is  gone ;  the  awe  remains,  and,  as  knowledge  increases, 
the  mysteries  that  attend  their  birth,  their  growth, 
their  flight  through  space,  have  become  greater  and 
more  wonderful  problems  awaiting  solution. 


CHAPTER  XI 

X  HKI/S    KN'.I.IMI     1I"MK 


80  long  aa  HerscheTs  house  was  conducted  1. 
lister  Carol i no,  it  could  scarcely  be  called  an  English 
home.  To  all  intents  and  purposes  it  was  a  Gorman 
household,  ruled  by  a  German  mistress,  and  conducted 
according  to  German  ways.  When  he  married  the 
\v  of  a  London  merchant,  Mrs.  Pitt,  his  sister,  who 
had  been  for  some  time  kept  unusually  busy  with 
papers  and  calculations,  wrote,  as  she  was  withdrawing 
from  this  household  management,  "It  may  easily  be 
supposed  that  I  must  have  been  fully  employed  (be- 
sides minding  the  heavens)  to  prepare  everything  as 
well  as  I  could  against  the  time  I  was  to  give  up  the 
place  of  a  housekeeper,  which  was  the  eighth  of  May, 
1788."  She  continued  to  mind  the  heavens;  but  she 
had  a  good  deal  also  to  do  with  the  earth. 

Of  the  lady  to  whom  Herschel  was  married,  of  him- 
self, and  of  his  sister  we  have  excellent  word-pictures, 
ii  by  Miss  Burney  and  her  father.     Caroline,  who 
urteen  years  had  devoted  her  life  to  her  brot 
s,  and  who  continued  to  show  the  same  devotion 
for  sixty  more,  though  resigning  the  post  of  house- 
keeper, remained  to  help  him  in  his  pursuits  and  to 
watch  over  his  health.     Reading  the  brief  ontries  in 

her  diary,  we  cannot  help  concluding  that  in  many 

m 
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respects  she  was  tin-  real,  but  not  the  nominal  l».-a«l  <>f 
that  centre  of  activity  and  discovery.  When  Dr. 
Burney  called  on  Herschel  in  1798,  ten  years  after 
hi-  marriage  with  Mrs.  Pitt,  to  consult  him  about  his 
great  poem  on  astronomy  and  astronomers,  he  was 
surprised  to  find  Mrs.  Herschel,  and  not  her  sister-in- 
law  Caroline,  at  the  head  of  the  table,  while  a  merry 
little  son  of  six,  afterwards  Sir  John  Herschel,  an 
him  and  the  rest  of  the  company.  Dr.  Burney  did  not 
know  that  his  friend  William  Herschel  was  marri<-<l. 
Even  in  1817,  another  visitor,  Dr.  Niemeyer,  was 
equally  ignorant.  These  are  proofs  of  the  gentle,  re- 
tiring nature  of  the  wife,  to  which  Herschel's  friendl 
witness,  and  of  the  overshadowing  celebrity  to 
which  his  sister  had  attained.  From  all  quarters  we 
learn  that  it  was  as  pleasant  a  home  as  it  was  a  famous 
observatory. 

Miss  Burney,  the  famous  authoress  of  Evelina,  who 
accepted  the  post  of  assistant  wardrobe  keeper  to  the 
Queen  in  Windsor  Castle  at  £200  a  year,  when  she 
might  have  earned  ten  times  that  amount  by  her  pen, 
and  retained  her  independence  besides,  may  possibly 
have  had  a  fellow-feeling  with  Herschel,  who  was 
condemned,  as  she  was,  to  bear  heavy  burdens  from 
the  etiquette  of  a  court.  Her  picture  of  him  is  every 
way  delightful ;  his  wife  comes  in  for  a  briefer  notice 
and  for  less  praise.  At  a  tea-party  and  concert  in 
Windsor  she  met  them  both,  five  months  after  their 
marriage.  "  Two  young  ladies  were  to  perform,"  ahl 
says,  "  in  a  little  concert.  Dr.  Herschel  was  there,  ami 
accompanied  them  very  sweetly  on  the  violin ;  his 
new-married  wife  was  with  him,  and  his  sister.  Hi^ 
wife  seems  good-natured ;  she  was  rich,  too !  and  n 
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men  are  aa  able  aa  other  men  to  discern  that  gold 
r  aa  well  aa  stars."1    There  is  a  falling-off 
the  enthusiasm  of  former  daya:  a  great 
falling-oA 

o  years  previous  Miss  Burney  described  Herschel, 

•ii-t  impression*  «.i   him  h  more  glov, 

,   terms.    ••  In  the  evening  Mr.  Herschel  came  to  tea.     1 
I  once  seen  that  very  extraordinary  man  at  Mrs. 
A  as  happy  to  see  him  again,  for  be  has 
•re  fame  to  awaken  curiosity  than  sense  and 
y  it     He  i-  iy  unassuming, 

t  openly  happy,  and  happy  in  th.  success  of  those 
idies  which   wmiM   n-ml.-r  a  miml  less  excellently 
aed  presumptuous  and  arrogant 

he  King  has  not  a  happier  subje<  •  his  man, 

10  owes   it  wholly  to  His  Majesty  that  he  is  not 

wretched  ;  for  such  was  his  eagerness  to  quit  all  •-• 

pursuits  to  follow  astronomy  solely,  th.a  he  was  in 

iiger  of  ruin,  wh<  n  his  talents  and  great  and  un- 

urnon  genius  attracted  the  King's  patronage.     He 

has  now  not  only  his  pension,  which  gives  him  the 

•ting  all  his  time  to  his  darling  stu 
hut  be  is  indulged  in  license  from  the  King  to  make  a 
•'scope  according  to  bis  new  ideas  and  discoveries, 
to  have  no  cost  spared  in  its  construction,  and 
is  wholly  to  be  paid  for  by  His  Majesty. 

is  seems  to  have  made  him  happier  even  than 
•  pension,  as  it  enables  him  to  put  in  execution  all 
wonderful  projects,  from  which  his  expectation 
irv  discoveries  are  so  sanguine  as  to  make  his 
]  present  existence  a  state  of  almost  perfect  enjoyment 

I"  He  seems  a  man  without  a  wish  that  has  its  object 
1  October  3,  1788. 
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in  the  terrestrial  globe.  At  night  Mr.  Hn^cli.-!.  l.\  th*> 
King's  command,  came  to  exhibit  to  His  Majesty  and 
the  Royal  Family  the  new  comet  lately  discovered  by 
his  sister,  Miss  Herschel  ;  and  while  I  was  playing  at 
piquet  with  Mrs.  Schwellenberg,  the  Princess  Augusta 
came  into  the  room,  and  asked  her  if  she  chose  to  go 
into  the  garden  and  look  at  it.  She  declined  the  niln, 
and  the  Princess  then  made  it  to  me.  I  was  glad  to 
accept  it  for  all  sorts  of  reasons.  We  found  him  at 
his  telescope.  The  comet  was  very  small,  and  h;ul 
nothing  grand  or  striking  in  its  appearance  ;  but  it  is 
the  first  lady's  comet,  and  I  was  very  desirous  to  see 
it  Mr.  Herschel  then  shewed  me  some  of  his  new 
discovered  universes,  with  all  the  good  humour  with 
which  he  would  have  taken  the  same  trouble  for  a 
brother  or  a  sister  astronomer;  there  is  no  possibility 
of  admiring  his  genius  more  than  his  gentleness." 

Of  these  four  paragraphs  the  first  and  the  last  show 
undisguised,  genuine  admiration  of  this  hero  of  the 
stars  by  a  heroine  of  the  pen,  "for  all  sorts  of  reasons."1 
It  was  the  queen  of  literature  crowning  the  kin^  and 
high  priest  of  the  stars  with  the  laurel  wreath  of 
a  world's  homage.  Perhaps  it  was  more  than  this, 
different  though  the  ages  of  the  king  and  queen  wertt 
But  the  second  of  the  four  paragraphs  is  of  a  dil: 
nature.  It  hints  at  dangers  and  difficulties,  which  do 
not  square  with  Caroline  Herschel's  Memoirs.  They 
may  be  explained  by  Miss  Burney's  knowledge  of  the 

1  MUs  Burney  tells  the  story  of  love's  progress  in  her  novel  of  L\ 
written  some  time  before  :  "  How  rapid  was  then  my  Evelina's  progress 
through  those  regions  of  fancy  and  passion,  whither  her  new  guide 
conducted  her  !  She  saw  Lord  Orville  at  a  ball  —  and  he  was  tht  most 
amiable  of  men!  She  met  him  again  at  another  —  and  he  had  every 
virtue  under  heaven  !  "  (Evelina,  ii.  149). 
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isor  Castle.  That  *  man  should  be  "wretched" 
and  "  in  danger  of  who  had  eetabliahed  himself 

at  Bath  and  wan  making  a  large  income  there,1  poinU 
to  something  more  serious  than  the  could  realise  or 
wished  to  repeat  Probably  the  equerries  knew  about 
it,  and,  without  revealing  secrete,  gave  her  an  indis- 
tinct Lira  that  something  was  or  had  been  seriously 
wrong. 

the  very  end  of  1786,  Miss  Burney  is  still  in 
rapture*:  "This  morning  my  dear  father  carried  me 
t<>  Ih  llerachel.  That  great  and  very  extraordinary 
man  received  us  almost  with  open  arms.  He  is  very 
fond  of  my  father,  who  is  one  of  the  council  of  the 
Royal  Society  this  year,  as  well  as  himself."  The 
fondness  and  hip  must  have  been  common- 

place, when,  twelve  years  later,  Dr.  Burney  did  not 
know  that  Dr.  Henchel  had  been  married  for  ten 
years,  and  was  the  father  of  a  son  six  years  of  age. 
But  the  young  lady's  admiration  known  no  abatement 
months  after,  it  rises  to,  M  Dr.  Uerschcl  is  a 
delightful  man ;  so  unassuming  with  his  great  know- 
ledge, so  willing  to  dispense  it  to  the  ignorant,  and 

eerful  and  easy  in  his  general  manners  that,  were 
he  no  g<  would  be  impossible  not  to  remark 

him  as  a  pleasing  and  sensible  man."  Miss  Burney  s 
picture  is  not  over-coloured,  according  to  the  evidence 

her  eye-witnesses.  She  was  then  thirty-four  yean 
of  age,  and  seven  years  after  married  a  French  emi- 
grant, without  fortune  and  without  prospects.  En- 
thusiasm such  as  she  showed  for  William  Henchel, 


p.  331,  "  WM  called  ftora  hi*  lucrative  employment  at 

Bath." 
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and  pardonably  showed,  may  have  been  akin  to  a 
warmer  feeling;  but  his  marriage  for  money,  partly 
at  least,  somewhat  cooled  her  raptures,  or  her  hopes. 

Dr.  Burney  has  also  presented  the  world  with  word- 
pictures  of  himself  and  Herschel,  which  arc  full  of 
life  and  amusement  As  time  went  on,  he  was  fired 
with  the  ambition  of  distinguishing  himself  in  ] 
as  well  as  music.  He  believed  he  had  wing-power 
sufficient  to  soar  to  heights  of  poetry  as  high  as 
Newton  or  Herschel  reached  in  prose.  He  proposed 
in  fact  to  write  a  Newtoniad  and  a  Herscheliad  for 
the  enlightenment  of  future  ages.  He  made  no  secret 
of  his  purpose;  his  daughters  encouraged  him  to 
undertake  the  work;  Herschel  was  consulted,  was 
flattered,  was  persuaded  or  cajoled.  The  King,  tin- 
Queen,  the  Princesses  heard  of  the  great  work ;  the 
Court,  of  course,  whatever  some  people  of  sense  may 
have  thought  or  said,  echoed  the  wishes  and  praises 
of  their  superiors,  and  the  poet  proceeded,  amidst 
applause,  to  complete  his  Poetical  History  of  Astro- 
nomy. It  was  the  age  of  didactic  poems.  Darwin's 
Botanic  Garden  had  been  a  success,  and  parts  of  it 
were  so  written  that  they  deserved  and  won  tin- 
applause  of  intelligent  readers.  Probably  Dr.  Bunny 
imagined  that  astronomy,  which  was  then  filling  the 
world  with  wonder,  was  an  equally  good  field  for 
a  great  poem.  He  certainly  believed  that  it  was  a 
book  he  was  competent  to  write:  but,  while  h< 
convinced  of  his  ability  to  ascend  to  the  heights  of 
Parnassus,  he  had  doubts  of  his  knowledge  of  the 
science.  To  solve  these  doubts  an  interview  with 
Herschel  was  necessary.  The  story  then  proceeds, 
September  28,  1798. 
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1  drove  through  Slough  in  order  to  auk  at 
Herschcl'M  door  when  sit  would  be  leant  incon- 

venient to  him — that  night  or  next  morning.  The 
good  soul  was  at  dinner,  but  came  to  the  door  himaelf 
to  preas  me  to  alight  immediately,  and  partake  of  hi* 
family  ivpaM  :  iin.l  this  )„•  ,li,J  no  heartily  that  I 
could  not  resist.  I  expected  (not  knowing  that 

Herschel  was  married)  only  to  have  found  Mian 
achel .  i-ut   there  was  a  very  old  lady,  the  mot  I 
U-h.-ve.  of  Mrs.  Herschel,  who  was  at  the  head  of  the 
table  herself,  and  a  Scots  lady  (a  Miss  Wilson,  daughter 

:     \Vilaon  of  Glasgow,  an  eminent  astronomer), 
Miss  Herscht  1  little  boy.    They  rejoiced  at  th« 

••nt,  which  had  brought  me  there,  and  hoped  I 
would  send  my  carriage  away  and  take  a  bed  with 

them 

*  We  soon  grew  acquainted — I  mean  the  ladies  and 
I — and  before  dinner  was  over  we  seemed  old  friends 
just  met  after  a  long  absence,  Mrs.  Herschel  is 
sensible,  good-humoured,  unpretending,  and  well-bred ; 
Miss  Herschel  all  shyness  and  virgin  modesty . 
Soots  lady  sensible  and  harmless;  and  the  little  boy 
entertaining,  promising,  and  comical  Hentch--! 

A,  and  everybody  knows,  is  one  of  the  most 
pleasing  and  well-bred  natural  characters  of  the  pre- 
sent age,  as  well  as  the  greatest  astronon 

be  *h \  ness  and  virgin  modesty"  of  little  Miss 
Herschel,  at  the  youthful  age  of  forty-eight,  are  over- 
done in  this  word-picture  by  Dr.  Burney.    Coul 
have  got  her  views  of   their   v is i tor's   flattery  and 
•y   would  perhaps  have  been   an    amusing 
ion   to  the   fund  of  drollery  and  acidity,  with 
r  recollections  are  pleasantly  flavoured.     And 
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they  would  have  been  to  the  point.  When  Dr.  Burn.  \ 
made  Herschel  aware  of  his  purpose  in  calling,  the 
latter  insisted  on  the  trunk  being  unpacked,  the 
poem  produced,  and  the  reading  finished  thru  and 
tli-  i.  What  the  poet  knew  would  be  the  work  of 
a  week  or  a  month,  if  the  book  had  hem  finished, 
the  astronomer  hoped  to  get  out  of  the  road  as 
speedily  as  he  would  an  ordinary  observation  on  a 
starry  ni^ht.  He  found  himself  buttonholed  to  in- 
stalments that  spread  over  many  months,  and  seem 
to  have  grown  very  captivating,  though  he  must  have 
soon  seen  that,  if  his  was  the  sword  of  fame,  Burney 
considered  his  tongue  as  the  more  important  trump' t. 
that  would  blow  that  fame  abroad  to  all  time.  But 
the  situation  was  full  of  surprises.  "  He  made  a 
discovery  to  me,"  Dr.  Burney  goes  on  to  say,  "which 
had  I  known  it  sooner,  would  have  overset  me,  and 
prevented  my  reading  any  part  of  my  work.  He 
said  that  he  had  almost  always  had  an  aversion  to 
poetry,  which  he  regarded  as  the  arrangement  of 
fine  words,  without  any  useful  meaning  or  adher- 
ence to  truth  ;  but  that  when  truth  and  science  were 
united  to  these  fine  words,  he  liked  poetry  very 
well."  This  is  rather  an  odd  confession  to  come 
from  a  man  whose  sister  tells  us,  "  He  composed  glees, 
catches,  etc.,  for  such  voices  as  he  could  secure,  as  it 
was  not  easy  to  find  a  singer  to  take  the  place  of 
Miss  Linley."1  However,  Dr.  Burney  managed  to 
persuade  him  that  in  his  didactic  poem  fine  words 
were  united  to  science  and  truth.  The  astronomer 
called  on  the  poet  in  town,  lived  in  his  house,  and 

1  Was  the  song  referred  to  on  p.  321  of  the  Memoirs,  "In  thee  I  bear 
so  dear  a  part,"  his  own?    It  "  was  going  to  be  published  by  desire." 
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gave  audience  to  his  veraea :  M  Herschel  waa  ao  homble 
aa  to  eonfeaa  that  I   knew  mow  of  the  history  of 
astronomy  than  he  did,  and  had  surprised  him 
the  mass  of  informal  ogether.  H 

thanked  me  for  the  entertainment  and  instruction 
I  had  given  him  'Can  anything  be  grander?'  and 
all  this  before  he  knows  a  word  of  what  I  have 
of  himself  — all  his  discoveries,  aa  you  may 
iber,  being  kept  back  for  the  twelfth  and  la*t 

After  mi  interval  of  seven  months  and  more,  a  long 
story  follows  of  Herschel's  patience  aad  good  humour 
under  repeated  doses  of  poetry,  conceit,  and  un«lu<- 
If -importance  from  Dr.  Burney.    The  lattcr's  letter 
his   daughter,  then   Madame  D'Arblay,  is  dated. 
Slough,  Monday  morniuy,  July   'J'J,    17!K»,   in   bed 
Dr.  Herschel's,  half-past  five,  where  I  can  nei 

nor  lie  idle/'  and  runs  thus :  "  I  believe  I  told 
you  on  Friday  that  I  was  going  to  finish  the  perusal 
of  my  astronomical  verses  to  the  great  astronomer 
on  Saturday."  Burney  had  already  read  to  him  the 
Newtoniad,  and  other  pieces.  He  was  now  come  to 
the  Hencheliad,  about  twenty  years  too  soon,  for 
the  astronomer  had  not  reached  the  height  of  his 
fame  in  1799.  "After  tea  Herachel  proposed 
we  two  should  retire  into  a  quiet  room  in  order  to 
resume  the  perusal  of  my  work,  in  which  no  progress 
has  been  made  since  last  December.  The  evening  was 
finished  very  cheerfully ;  and  we  went  to  our  bowers 
not  much  out  of  humour  with  each  other  or  the 
world."  Much  more  follows,  revealing  the  self-corn- 
placency  and  conceit  of  the  man,  along  with  the 
modesty  and  retiring  nature  of  Herachel.  There  were 
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<>nly  two  men  on  the  terrace  or  in  the  Castle  concert- 
room  that  evening,  the  King  and  Dr.  Burney ;  and 
the  important  subject  talked  of  was  Dr.  Burn  \  V 
poem. 

Herschel's  friendship  with  Dr.  Wilson.1  tlu  Pro- 
fessor of  Astronomy  in  Glasgow  University,  was 
probably  the  reason  of  repeated  visits  paid  by  liim 
to  Scotland.  Of  the  first  of  these  visits  no  notice 
is  taken  by  his  sister,  a  somewhat  singular  omi 
It  was  paid  in  the  summer  of  1792.  The  second 
known  visit  was  made  eighteen  years  after,  is  bririly 
referred  to  by  his  sister,  and  is  confounded  by  liis 
biographers  with  that  of  1792.  It  took  place  in  1810. 
A  third  visit,  obscurely  hinted  at  by  his  sister,  took 
place  the  following  year.  In  a  paper  read  to  the 
Royal  Society  in  1812,  he  mentions  an  observation 
of  the  comet  of  1811  made  by  him  at  Glasgow,  ;m«l 
records  another  which  he  made  at  Alnwick  on  his 
way  south,  some  weeks  later.  That  Glasgow  may 
have  been  to  Herschel  a  place  of  summer  pilgrim  IL:< 
more  frequently  than  on  these  three  visits  seems  not 
improbable.  His  friendship  with  the  Wilsons  and 
their  families,  like  that  with  Dr.  Watson,  was  close  and 
long  continued,  the  friendship  of  worthy  men,  holding 
each  other  in  the  highest  esteem.  As  he  visited  Dr. 
Watson  at  Bath  and  Dawlish,  so  he  appears  to  have 
visited  the  Wilsons  at  Glasgow.  At  any  rate  we 
know  that  he  "  was  generally  from  home  "  in  summer. 

When  Herschel  was  in  Scotland  in  the  summer 
of  1792,  he  was  accompanied  by  a  Russian  friend, 
General  Komarzewsky.  So  intimate  were  the  two 

1  Alexander  Wilson  was  Professor  of  Astronomy  from  1760  to  1784  ; 
hi*  son  Patrick  from  1784  to  1799. 
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General  «  used  to  say  to  Henehel.  Why  doe* 

meaning  King  George  lit)  make  you  Duke 

ti  ?"    Probably  hi*  sister  thought  the  name. 

{>ardonable  flattery  created  a  bond  between 

them,  which  she  doea  not  seem  ever  to  have  forgotten. 

:  Glasgow,  Heraehel    found    a    pleaaant 

riae  awaiting  him  and  bin  fn.-n.l,  HM  new  aa  it 

waa  unexpected.    Both  of  them  were  to  be  honoured 

the  freedom  of  the  city.    Glasgow  waa  then  a 

town,  where  salmon-fishers  dried   ih.  ir  nets  on  that 

busy    centre    of    trade,  the    Broomielaw,    and    waa 

inhabited   by  not  more   than  a  tenth  of  ita  present 

population ;  but  ita  magistrates  were  far-seeing  men, 

who  crowned    tl  j    with    honour  when    they 

illy  entered  on  urgesa  Roll  the  name  of 

William  Henehel.      Their  Council    Records  contain 

following:1 — 

"  GLASGOW,  \9tk  Jumt  1792. 

iie  said  day  Dr.   William  Herochel,  Astronomer, 
Homaneuski  are  unanimously  admitted 
honorary  Burgesses  and  Guild  Brethren  of  this  C 

An  Edinburgh  newspaper1  recorded  the  homage 
thus  paid  to  science  by  the  merchant  city  of  the 
west,  but  the  Edinburgh  Town  Council,  neither  then 
nor  subsequently,  followed  the  example  so  honourably 
set  by  Glasgow. 

1  1   am    indebted    for  this  extract   to  the   kindness  of  S.r   J 
ftUrwick,  the  Town  Clerk  of  UUsgow. 

There  appears  to  be  tome  doubt  about  the  spelling  of  the 
Dame  in  the  Council  Record. 

*  JUmfery*  Cowrant,  June  88,  1792. 
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Another  visit  paid  by  Herschel  was  to  Paris  at 
the  commencement  of  the  shortlived  peace  of  Amiens 
in  1801.  From  the  brief  notes  preserved  in  his  sister's 
Memoirs  it  appears  that,  on  July  13,  "  my  brother, 
Mrs.  H.,  my  nephew  John,  and  Miss  Baldwin  left 
Slough  to  go  to  Paris."  The  next  entry  is,  "  An-  261  h. 
— All  returned  with  my  nephew  dangerously  ill. 
Going  daily  for  some  hours  to  work  at  the  Observa- 
tory, and  to  receive  visitors  and  letters,  had  n«»t 
hastened  my  recovery,  for  it  required  no  less  tlrm 
seven  months  before  I  could  be  without  the  attnul- 
ance  of  Dr.  Pope."  During  these  weeks  of  holiday 
in  France,  Herschel  had  opportunities  of  renewing 
or  strengthening  the  friendly  feelings  with  which  the 
astronomers  of  that  country,  during  an  age  of  great 
hostility  between  the  two  nations,  regarded  tin- 
labours  of  their  English  brethren.  They  had  shown 
their  esteem  for  him  in  particular  by  choosing  him 
as  a  member  of  the  Institute,  one  of  the  highest 
honours  that  could  be  bestowed  on  a  man  of  sci- 
But  his  visit  was  made  more  remarkable  by  an 
interview  with  Napoleon  Buonaparte,  who  was  then 
First  Consul,  and  afterwards  Emperor.  Twelve  years 
later  he  gave  an  account  of  it  to  Thomas  Campbell, 
the  poet,  who  met  him  at  Brighton,  and  thus  records 
the  story : 1 — 

"  I  was  anxious  to  get  from  him  as  many  particulars 
as  I  could  about  his  interview  with  Buonaparte. 
The  latter,  it  was  reported,  had  astonished  him  by  his 
astronomical  knowledge. 

"  '  No/  he  said ;  '  the  First  Consul  did  surprise  me  by 
his  quickness  and  versatility  on  all  subjects;  but  in 

1  Seattle's  Life  of  Campbell,  ii.  234,  235,  239. 
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ienee  he  teemed  to  know  little  more  than  any  well- 

ncated    gentleman,  and  of    astronomy  much  toe* 

r   stance  than  our  own   King.     Hi*  general  air/ 

van  Horn-  ike  affecting  to  know  more 

titan   he  did  know.'     He  was  high  and  tried   to  he 

.it  with  Henchol,  I  suppoee,  without  success;  and 

marked/  said  the  astronomer,  'his  hypocrisy  in 

coiiclu.iin.:  thf  conversation  on  astronomy  by  observing 

,11   tins.*    glorious  views   gave    proofs    of   an 

Wisdom.'    I  asked  him  if  he  thought  the 

stem  of  Laplace  to  be  quite  certain,  with  regard 

the  total  security  of  the  planetary  system  from 

I.  the  effects  of  gravitation  losing  its  present  balance? 

.-lid,  No ;  he  thought  by  no  means  that  the  universe 

was  secured  from  the  chance  of    sudden    losses  of 

parts." 

is  unfortunate  that  no  other  record  exists  of  the 
estimate  formed  of  Napoleon  by  Herschel.    Campbell 
iy  have  imported  into  the  astronomer's  words  turns 
of  thought  which  he  never  meant  to  convey,  and  a 
m  is  sometimes  more  free  of  speech  in  conversa- 
han  he  would  be  in  print.    An  interviewer,  as 
\  modern  journalism   has    proved,  may,  even  wi 
knowing  it,  give  an  unhappy  twist  to  a  man's  words 
hough ta.    Assuming,  however,  that  the  poet's 
;>ort  is  strictly  correct,  and  remembering  that  the 
great    bitterness  of    Uerechel's    life  sprang  from  a 
French  victory,  unforgettable  by  him  or  his  relations, 
his  words  must  be  received  with  a  discount  unavoid- 
able in  the  circumstances.    Both  poet  and  astronomer 
r  feelings,  perhaps,  by  the  use  of  the  long 
obsolete  title  "  First  Consul "  instead  of  the  bettor 
known  "  Emperor/'  and  it  ought  never  to  have 
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said  that  Napoleon,  a  trained  and  experienced  officer 
rtillery,  a  member  of  the  mathematical  section 
of  the  Institute  of  France,  and  the  founder  of  the 
Egyptian  Institute,  knew  little  more  of  science  than 
any  well-educated  gentleman.  To  compare  his  know- 
ledge of  astronomy  with  that  of  George  III.  is  unfair. 
If  Herschel  meant  nothing  more  than  what  the  Km^ 
learned  from  him  and  Mainburg  and  Be  vis  during 
half  a  century,  of  the  ways  and  methods  of  obsen  in^, 
it  may  be  perfectly  true,  and  yet  may  have  bed 
such  as  Napoleon,  with  his  natural  quickness  nn-1 
his  knowledge  of  mathematics,  could  have  pi 
up  in  an  hour  or  two.  But  a  comparison  of  the 
two  men — one  doing  little  more  than  signing  his 
name,  the  other  leading  mighty  armies,  fighting 
terrible  battles,  and  ruling  almost  a  whole  continent 
—seems  exceedingly  absurd,  from  an  intellectual  point 
of  view.  Nor  should  it  be  forgotten  that  Napoleon, 
by  taking  the  learned  men  of  France  to  Egypt  with 
him,  entertaining  them  at  his  table  on  shipboard, 
and  protecting  them  in  their  researches,  laid  the 
foundation  of  a  new  science,  which  has  filled  man- 
kind with  wonder  —  the  languages  and  records  of 
the  ancient  worlds  of  Egypt  and  Assyria.  To  say 
that  he  affected  to  know  more  than  he  did  know 
was,  if  true,  a  justifiable  pretence  in  a  man  ruling 
over  many  nations,  and  absorbed  in  multitudinous 
details.  But  to  charge  him  with  hypocrisy 
expressing  his  views  on  Almighty  Wisdom  is  not 
creditable  to  either  poet  or  astronomer.  If  Her- 
conversed  with  him  by  means  of  an  interpreter,  tin- 
latter  may  have  done,  and  possibly  would  do,  inju 
to  the  Emperor,  perhaps  to  the  astronomer  also.  But 
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hk.ly  thai  Napoleon,  who  wrote  to  Laplace 
about  his  great  works, and  was  on  intimate  terms  with 
the  greatest  minds  of  Prance,  would  descend  to  parade 
knowledge  he  did  not  possess,  or  indulge  in  a  hypocrisy 

writes,  "The  impression  left  upon  Campbell's  mind 
l>y  this  conversation  appears  to  have  been  a  littl.- 
too  strong." 

Far  more  pleasant  is  the  view  given  by  Campbell  of 
the  astronomer  him**  :        1  til   Sunday  with 

him   and  his  family."  he  says.    "His  simpli 

anecdotes,  his  readiness  to  explain — and 
make  perfectly  perspicuous  too — his  own  sublime  con- 
ceptions of  the  universe  are  indescribably  charming. 
He  is  seventy -six,  but  fresh  and  stout ;  and  there 
he  sat,  nearest  the  door,  at  his  friend's  house,  alter- 
nately smiling  at  a  joke,  or  contentedly  sit  tin- 
•at  share  or  notice  in  the  conversation.  Any 
train  of  conversation  he  follows  implicitly ;  anything 
you  ask  he  labours  with  a  sort  of  boyish  earnestness 
to  explain — a  great,  simple,  good  old  man."  Th< 
impression  made  on  Campbell's  mind  is  summed  up 
in  these  words:  "I  really  and  unfeigned ly  felt  as 
had  been  conversing  with  a  supernatural  intelli- 
gence. .  .  .  After  leaving  Herschel  I  felt  elevated  and 
•ome;  and  have  in  writing  to  you  made  only 
this  memorandum  of  some  of  the  most  interesting 
moments  of  my  litV. 

A  German  writer,  who  paid  a  visit  to  Herschel  at 
_'h  a  few  years  afterwards,  has  left  an  equally 
pleasant  picture  of  the  astronomer-sage. 

While  we  were   standing  by  this  machine  (the 
great  telescope),  which  we  more  admired  than  com- 
14 
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prehended,  its  master  appeared,  a  cheerful  old  man, 
aged  eighty -one.  How  unassumingly  did  he  make 
his  communications!  How  lightly  did  he  ascend  tlio 
steps  to  the  gallery!  With  what  culm  pleasure  did 
he  seem  to  enjoy  the  success  of  his  efforts  in  life !  All 
accounts  from  his  native  country  appeared  to  please 
him,  although  the  German  language  had  become 
somewhat  less  familiar  to  his  ear.  After  a  short 
conversation,  we  took  our  leave,  charged  with  friendly 
greetings  to  all  beyond  the  sea,  who  might  still  remem- 
ber him. 

"  Herschel  is  unmarried,  but  his  sister  Caroline  resides 
with  him,  not  only  as  a  superintendent  of  his  house- 
hold, and  support  of  his  old  age,  but  also  as  a  partaker 
of  his  studies.  She  has  been  his  constant  assistant 
in  his  labours,  and  has  made  some  discoveries  h< 
among  which  were  five  comets  in  the  years  1786, 
1791,  a  dissertation  on  which  she  laid  before  the 
Royal  Society.  Both  of  them  enjoy  the  love  and 
esteem  of  all  that  approach  them. 

"Herschel's  earthly  labour  is  now,  I  presume,  at 
an  end,  and  the  time  cannot  be  far  distant  when  we 
shall  be  able  to  say  of  him, 

*  Candidas  consuetum  miratur  limen  Olympi, 
Sub  pedibusque,— nubea  et  sidera  videt.'" 

In  terms  of  his  appointment  as  King's  Astronomer, 
Herschel  was  bound  to  receive  visitors  sent  from 
Windsor  Castle,  and  to  explain  to  them  his  instruments, 
as  well  as  to  act  the  part  of  showman  of  the  hea 
Probably  this  dangling  at  the  heels  of  titled  nothings 
brought  him  money  from  the  sale  of  telescopes,  but  it 
was  a  tax  on  his  time  and  strength,  which  his  sister 
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•AW    and    dreaded    from    the    fint     MI   know  bow 

hed  and  feveriab  one  feela  after  two  or  three 
Caroline  writes  of  her  own  all-night 
With  a  woman's  quickness  for  those  she  lores, 
she  sometimes  managed  toshi<  M  h<  r  brother,  wearied, 
like  her,  with  an  all -ni-)r  from  these  thought- 

lean  caller*.  "  In  my  way  into  the  garden,"  she  writes, 
as  far  back  as  1797,  "I  was  met  and  detained  by 
Lord  S.  and  another  gentleman,  who  came  to  see  my 

•  r  and  his  telescopes.  By  way  of  preventing  too 
long  an  interruption,  I  told  the  gentlemen  that  I  had 
just  found  a  comet,  and  wanted  to  settle  its  place.  I 
pointed  it  out  to  them,  and  after  having  seen  it  they 
took  their  leave."  But  she  could  not  always  thus  act 
the  part  of  guardian  angel.  On  October  4,  1806, 
•'  two  parties  i  n  >m  the  Castle  came  to  see  the  comet," 
observed  two  days  before,  "and  during  the  whole 
month  my  brother  had  not  an  evening  to  himself. 

been  my  opinion  that  on  the  14th  of 

October  his  nerves  received  a  shock    of   which    h«- 

never  got  the  better  afterwards;  for  on  that  d. 

had  hardly  dismissed  his  troop  of  i 

assisting  him  in  the  laborious  work  of  polishing  the 

40- feet  in  itors  assembled,  and  from  the 

\vas  dark  till  past  midnight  he  was  on  the 

grass-plot    surrounded    by  between    fifty  and    sixty 

persons,  without    having  had  time    for    putting  on 

prop<  ng,  or  for  the  least  nourishment  passing 

ipa.    Among  the  company,  I  remember,  were  the 
Duke  of    Sussex,  Prince  Galitzin,   Lord  Darnl 
in; i uber  of  officers,  Admiral  Boston,  and  some  ladies." 

picture  is  outlined  with  a  clearness  nothing  but 
cling  could  inspire ;  the  strain  was  manifestly 
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too  great,  and  it  was  tearing  down  his  enfeebled  frame. 
For  sixteen  years  the  battle  continued ;  the  phases  of 
it  are  recorded  by  his  biographer,  and  little  remains 
but  to  trace  in  her  words,  how  year  after  year  saw  his 
strength  declining  and  the  flam.  <»i  life  dying  out.  At 
the  same  time  it  is  difficult  to  understand  how  Herschel 
and  his  wife  allowed  this  process  of  painful  decay  to 
go  forward  unchecked.  He  did  not  require  thus  to  die 
in  harness  actually  by  inches.  Both  of  them  were 
wealthy;1  and  though  he  had  resigned  office,  it  is  not 
probable  that  his  pension  would  have  been  withdrawn. 
But  the  story  of  fading  strength  is  told  in  words  that 
cannot  be  explained  away. 

"When  all  hopes  for  the  return  of  vigour  and  strength 
necessary  for  resuming  the  unfinished  task  of  polishing 
the  great  mirror  was  gone,  all  cheerfulness  and  spirits 
had  also  forsaken  him,  and  his  temper  was  ch;i 
from  the  sweetest  almost  to  a  pettish  one;  and  for 
that  reason  I  was  obliged  to  refrain  from  troubling 
him  with  any  questions,  though  ever  so  necessary,  for 
fear  of  irritating  or  fatiguing  him."  Want  of  room, 
the  refusal  of  funds  to  meet  expenses,  the  great 
telescope  "nearly  fallen  into  decay  almost  in  all  its 
parts,"  "every  nerve  of  the  dear  man  unstrung  by 
over-exertion,"  may  well  send  a  thrill  of  sympathetic 
sorrow  through  every  reader  of  the  story.  Neither 
Brighton  nor  Bath,  nor  summer  visits  to  Edinburgh 
or  Glasgow  could  restore  the  lost  tone:  "A  farther 
attempt  at  leaving  the  work  complete  became  im- 
possible." How  sorrowful  the  entries  for  more  than  a 

1  His  personal  effects  are  set  down  in  hia  will  at  £0000,  and  he  left 
£25,000  more  in  3  per  cent  Reduced  Annuities  to  hia  son,  besides 
other  large  legacies. 
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twelvemonth  after!    "My  brother  not*  life 

despaired  of,"  "permitted  to  see  him.  Uit  only  for  two 
or  thn'i-  minutes"!  And  in  this  tim»-  of  <lintreas  the 
worthless  Di  causing  them  no  en-i  of  trouble 

t>y  hia  conduct  Let  it  be  said  on  his  behalf  that  hi* 
dang  K  nipping,  atoned  in  future  years,  to 

some  extent  at  least,  for  her  father's  shortcomings, 
She  was  the  faithful  and  trusted  attendant  of 
aunt  »'.i!   :.IH.'  during  the  last  years  of  her  long 

*trs  roll  on,  the  record  remains  equally  mournful  • 

strength  is  now  (1815),  and  has  for  the  last  two 
••I-  three  years  not  been  equal  to  the  labour  required 
for  polishing  40-feet  mirrors";  at  a  Royal  M fete  at 
Frogmore  "  (1817)  "  I  was  obliged  to  go  home  with  my 
brother,"  who  "  found  himself  too  feeble  to  remain  in 
company/'  But  feebleness  and  ill-health  gave  no 
remission  from  a  showman's  duty:  "The  Archduke 

tel  of  Russia,  with  a  numerous  attendance,  came 
to  see  Jupiter,"  etc.  (1818).  Princesses,  archdukes,  lords 
and  ladies  came  to  see  many  objects  in  the  10- ft.  and  other 
telescopes  (1819),  unaware  that  the  sage-astronomer, 
whom  they  were  treating  as  a  showman,  was  hastening 
••  grave.  His  sis  !i  much  concern  saw  that 

;ul  exerted  himself  too  much  above  his  strength 
"  A  small  slip  of  yellow  paper  "  traced  by  a  tremu- 
lously feeble  hand,  indicating  the  appearance  <>: 
great  comet  with  a  long  tail/'  was  among  the  last 
communications  from  Hcrschel  to  his  sister.    She  kept 
it  as  a  relic  of  a  lamp  of  life  that  once  burned  brightly, 
and  was  then  flickering  in  the  socket     For  three  years 

.tinu.-'l  1  the  end  came,  on  August  25, 

1822.  A  noble  light  of  humanity  and  science  then  set 
for  ever  on  this  earthly  scene. 
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The  writings  of  Herschel  may  be  said  to  be  contained 
in  that  wonderful  repository  of  science  and  observation, 
The  Transactions  of  the  Royal  Society.  He  contri- 
buted sometimes  one,  sometimes  two  or  three  or  four 
papers  in  a  year  between  1780  and  1818,  except  in  the 
years  1813  and  1816.  Few  scientific  writers  wei 
active  with  their  pen.  Everard  Home,  in  a  dillrivnt 
sphere  of  research,  surpassed  him  in  the  number  of  his 
contributions ;  but  two  thousand  quarto  pages — to  say 
nothing  of  valuable  and  instructive  diagrams — filled 
with  wonderful  discoveries,  rare  or  useful  observations, 
noble  theories,  and  lofty  imaginings  formed  a  lii«  v.ork 
of  unusual  merit.  They  were  written  in  a  language 
that  became  familiar  to  him  in  a  foreign  country  only 
after  he  passed  his  twentieth  year.  Titles  and 
are  not  unfrequently  somewhat  prolix,  but  what  was 
a  peculiarity  of  the  age  cannot  be  attributed  as  a  fault 
to  HerscheL  His  sister,  to  whom  the  world  is  indebted 
for  the  form  in  which  not  a  few  of  these  papers 
appeared,  carefully  preserved  seventy- two  of 
brother's  in  five  volumes,  which  she  transferred  to 
his  son's  keeping  in  1830.  Only  sixty-nine  papers 
were  laid  before  the  Royal  Society  and  one  before  the 
Royal  Astronomical  What  the  other  contents  of  her 
bundle  were  she  has  not  informed  us. 

In  the  writings  of  Herschel  and  his  sister  there  is  a 
singular  silence  on  the  affairs  of  another  world  than 
this  material  universe,  in  whose  vast  surroundings  we 
spend  our  brief  earthly  life.  However,  it  is  not  an 
unbroken  silence.  His  sister  repeatedly  refers  to  a 
future  state,  and  to  a  home  she  longed  for,  a 
place  with  those  she  loved  and  worked  with  on  earth. 
She  left  England  less  than  two  months  after  her 
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i  William'*  death,  "parted  with  her  little 
property,"  and  M  thought  at  that  time  aha  should  not 
live  a  twelvemonth."  She  lived  for  twenty-six  yean 
after.  M alone"  and  disappointed.  During  tliat  long 
period  ahe  gave  expression  to  hopes  which  may  be 
y  regarded  as  echoes  of  sentiment*  expressed  by 
her  brother.  Unquestionably  her  mind  was  a  in 
that  truly  reflected  his.  It  is  evident  also  fron 
conversation  with  Thomas  Campbell  thai  ha  enter- 
tained a  I  jKxa-isy,  which  may  have  imposed 
silence  on  him  when  he  would  otherwise  have  spoken 

Once,  in  a  philosophical  paper,  he  did  speak  out 
on  a  future  state  of  rewards  and  punishment*  Had 
the  matter  not  lain  very  near  his  heart,  he  would 
scarcely  have  written  as  he  did.  The  subject  of  the 
paper  was  the  Constitution  of  the  Sun.  Referring 

•  •  views  of  certain  writers  on  the  place  of  punish- 
ment for  the  wicked,  he  says — 

.<•  sun.  viewed  in  this  light,  appears  to  be  nothing 
else  than  a  very  eminent,  large,  and  lucid  planet, 
evident ly  the  first,  or  in  strictness  of  speaking,  the 

primary  one  of  our  system ;  all  others  being  truly 
secondary  to  it  I  to  similarity  to  the  other  globes  of 
the  solar  system  with  regard  to  ito  solidit; 
atmosphere,  and  ito  diversified  surface;  the  rotation 
upon  ito  axis,  and  the  fall  of  heavy  bodies,  leads  us  on 
to  suppose  that  it  is  most  probably  inhabited,  like 

rest  of  the  planets,  by  beings  whose  organs  are 
adapted  to  the  peculiar  circumstances  of  thai  vast 
globe. 

Whatever  fanciful  poets  might  say,  in  making  the 

the  abode  of  blessed  spirit*,  or  angry  moralists 
devise,  in  pointing  it  out  as  a  fit  place  for  the  punish- 
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mcnt  of  the  wicked,  it  does  not  appear  that  they  had 
any  other  foundation  for  their  assertions  than  mere 
opinion  and  vague  surmise;  but  now  I  think  my- 
self authorized,  upon  astronomical  principles,  to 
propose  the  sun  as  an  inhabitable  world,  and  am 
persuaded  that  the  foregoing  observations,  with  the 
conclusions  I  have  drawn  from  them,  are  fully 
sufficient  to  answer  every  objection  that  may  be 
made  against  it." 

A  man  who  filled  the  world  with  his  renown  as 
Hcrschcl  did,  and  who  charmed  all  who  happened  to 
meet  him  as  we  know  he  charmed  Miss  Burney, 
Thomas  Campbell,  and  Niemeyer,  could  not  have  been 
expected  to  leave  this  life  without  worthy  commemora- 
tion from  a  poet's  pen.  Dr.  Burney's  Herscheliad 
was  never  published;  Campbell  preserved  silt-nee 
except  in  poetic  prose,  written  while  the  astronomer 
was  still  living ;  and  no  one  seems  to  have  addressed 
himself  to  what  was  almost  a  duty  of  the  age,  except  a 
writer,  who  hailed  from  Teversal  Rectory,  and  was 
unable  to  force  Uranus  with  its  proper  quantity  into  a 
line  of  poetry.1 

"  Herschel,  alas,  great  astronomic  sage, 
Has  sunk  in  death,  yet  full  of  honoured  age, 
Through  widest  space  the  heavenly  orbs  he  viewed, 
The  comet's  track,  and  stars  unnumbered  shewed  ; 
Ouranus  first  he  saw,  with  all  its  train, 
And  fires  volcanic  found  in  Luna's  plain." 

The  Herscheliad  could  scarcely  have  contained  poorer 
or  more  unworthy  lines. 

Far  more  worthy  of  record  is  the  eulogium  passed 
by  Arago :  "  We  may  confidently  assert,  relative  t« 

1  Gentleman  a  Magazine,  vol.  xcii.  (1822). 


AKACiO'S    BULOGH    M 


217 


bouse  and  garden  of  Slough,  that  it  ia  the  spot  of 

.-ill  tli*  v.  ••:  1  where  the  greatest  number  of  discoveries 
have  been  made.  The  name  of  that  village  will  never 
perifth:  science  will  transmit  it  religiously  to  our 
latest  poster! 


CHAPTER  X  1 1 

DOUBLE  STARS  AND  NEBULA 

WITH  the  intuition  of  genius,  Herschel,  at  an  early 
period  in  his  career,  leaped  to  the  conclusion  that,  as 
a  planet  revolves  round  the  sun,  so,  in  the  regions  of 
space,  stars  may  revolve  round  stars,  or  sun  round 
It  was  a  magnificent  idea,  apparently  beyond  proof, 
and  would  be  reckoned  among  the  useless  things  of 
science.  "  We  have  already  shown,"  he  wrote  in  1803, 
"the  possibility  that  two  stars,  whatever  be  tlu-ir 
relative  magnitudes,  may  revolve,  either  in  circles  or 
ellipses,  round  their  common  centre  of  gravity;  and 
that,  among  the  multitude  of  the  stars  of  the  hea 
there  should  be  many  sufficiently  near  each  oth 
occasion  this  mutual  revolution,  must  also  appear 
highly  probable."  A  sun  of  enormous  size  and  bright- 
ness revolving  round  another  sun  as  big  or  as  bright, 
but  it  may  be  of  a  different  colour,  might  be  and  ivully 
was  regarded  as  the  dream  of  a  poet,  imagining  things 
that  mathematics,  with  inexorable  logic,  gave  no  coun- 
tenance to.  But  imagination  sometimes  realises  truth 
long  before  the  facts  of  science  make  it  known.  It 
was  so  here.  "  I  shall  therefore  now  proceed  to  give  an 
account  of  a  series  of  observations  on  double  stars,  com- 
prehending a  period  of  about  twenty-five  years,  which, 
if  I  am  not  mistaken,  will  go  to  prove  that  many  of 
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them  are  not  merely  double  in  appearance,  but  must  be 
allowed  to  be  real  binary  combinations  of  two  star* 
mately  held  together  by  the  bond  of  mutual  attraction." 
!  I  mchel's  first  catalogue  of  double  stars  was  pre- 
sented to  the  Royal  Society  in  a  memoir  of  fifty  pages 

muary  10,  1782.  It  was  a  work  of  enormous 
lalx>ur  to  be  undertaken  and  carried  out  by  a  hard- 
working musician  during  the  nights,  that  followed 
days  of  absorbing  business.  Of  the  number  269,  con- 
tained in  this  catalogue,  227  had  not  been  noted  by  any 
astronomer  before  him  It  was  not  only  a  new  field 
of  research  he  may  be  considered  to  have  opened  up. 

.'id  also  two  distinct  end  :»  may  be 

said  to  have  been  equally  novel  One  of  them  was, 
by  means  of  these  double  or  triple  systems,  to  discover 
the  distances  of  the  stare  from  our  sun,  and  the  other 
to  ascertain  \\  •  "  small  stare  revolved  round  large 
ones."  He  failed  in  the  former,  he  was  successful  in 
the  latter.  The  arithmetic  of  the  one  was  too  hard  for 
him.  the  poetry  of  the  other  was  reduced  to  the 
commonplace  of  fact,  after  a  waiting  period  of  tw< 

ryone  knows  that  if  a  tree  and  a  house  be 
in  the  same  line  of  sight  from  a  distant  spectator, 
the  eye  of  the  spectator  may  imagine  the  tree  to 
be  at  the  same  distance  as  the  house,  but  cannot 
measure  the  space  between  them.  We  cannot  see 
distance;  it  is  an  acquirement  gained  by  experience 
from  the  sense  of  touch,  and  gained  so  insensibly  that 
wo  think  we  see  distance  in  front  of  us,  height  or 
depth,  it  may  be,  while,  in  fact,  we  only  see  length  and 
breadth.  An  observer,  seeing  two  stare  so  close  that, 
to  the  naked  eye,  they  seem  only  one,  may  consider 
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them  both  at  the  same  distance.  A  little 
however,  soon  convinces  him  that  the  one  star,  though 
shining  at  a  vast  distance  from  the  other,  may  be  so 
placed  in  a  line  drawn  from  our  eye  to  the  latter  as; 
to  be  nearly  or  altogether  eclipsed  by  it  Sometimes 
these  stars  are  so  close  that  the  two  pass  for  on*  till 
.in  improvement  in  the  telescope  separates  the  com- 
panions, and  shows  them  to  be  distinct.  Herschel  had 
this  experience,  and  one  of  the  most  singular  inst 
of  it  is  not  yet  thirty  years  old.  The  dog-star  Sirius 
is  among  the  best  known  stars  in  our  southern  skies. 
Its  brightness  is  forty-  to  sixty-fold  that  of  the  sun, 
its  distance  is  such  that  a  flash  of  light  from  it 
takes  perhaps  ten  years  to  reach  our  eyes,  and  its 
weight  exceeds  that  of  two  of  our  suns.  This  vast  and 
brilliant  sun  was  found  to  indulge  in  vagaries  which 
were,  and  some  of  which  still  are,  the  puzzle  of 
astronomers.  They  could  not  see,  and  therefore  did 
not  know.  But  although  they  could  not  see,  they 
could  imagine  what  the  unseen  cause  of  these  vagaries 
was  :  for  "  the  eyes  of  the  mind  can  supply  the  want  of 
the  most  powerful  telescopes,  and  lead  to  astronomical 
discoveries  of  the  highest  importance."  1  Another  star 
in  the  neighbourhood  of  Sirius,  the  mathemati 
said,  is  moving  round  him.  They  calculated  its  orbit, 
they  told  observers  where  to  apprehend  the  disturber, 
but  in  vain.  At  last  the  eighteen-inch  object-glass, 
made  for  the  Chicago  Observatory  in  the  United  States, 
was  turned  on  Sirius  by  way  of  trial.  Great  was  the 
surprise  of  the  manufacturers  when  they  saw  that  the 
mighty  sun  had  a  fainter  but  a  very  bulky  companion 
in  his  company,  and  was  seen  in  the  direction  j>iv- 

1  Arago,  Biographies,  etc.,  p.  224. 
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mathematicians.  It  ia  twice  aa  heavy  aa  our 
Htm,  l.ut  doea  not  give  a  fiftieth  part  of  the  light 
Stars  then  may  be  double,  or  treble,  or  even  quadi 

iture.  or  by  the  accident  of  position. 
Compai  own  observations  and  auch  othem  aa 

lie  could  procure,  Herachel  calculated  that  the  one  star 
moved  round  the  other,  or  that  both  moved  round  their 
common  centre  of  gravity  in  th<>  following  double 
•Can: — 

Outor  in  about  348  yean  2  month*, 
y  Laoois  in  about  1800  year*. 
«  Bootis  in  not  leei  than  1681  year*, 
3  ScrpetttU  in  about  375  year*. 
y  Virginia  in  about  706  year*.1 

Another  double  star  that  he  carefully  examined  waa 

Uerculis,  It  presented  him  with  a  sight  "v. 
ia  new  in  astronomy;  it  ia,  tli.«  occultation  of  one  star 
Km-  twenty -one  years  he  continued  to 
keep  a  watch  on  the  star.  After  twenty  years  had 
passed  he  could  no  longer  perceive  the  smaller  of  the 
two  companions.  llowing  year  he  f<mn<l  'the 

apparent  disk  a  little  distorted;  but  there  could  not 
be  more  than  about  }  of  the  apparent  diameter  of 
the  small  star  wanting  to  a  complete  occultat 

the  observations  made  were    not    sufficient    to 

determine  the  nature  of  the  motion  that  produced 

[these  effects.    The  long  period  of  1681  years  set  down 

against  i  Bootis,  Herschel  himself  points  out  as  subject 

vruintieH,  which  it  will  take  long  to  clear  up. 

1  '•  One  thing  rery  remarkable  I  tnott  tell  TOO,  y  Virginia  U  now  o 
«*•?/<  Jter  in  both  the  twenty-foot,  and  the  eeren  foot  equatorial 
(Sir  John  Henche),  March  8,  1886).     He  means  that  one  of  the  two 
•mu  had  eclipecd  the  other. 
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A  slight  mistake  in  exceedingly  small  measnn 
may  cause  serious  errors  in  the  calculated  tim< 
revolution. 

It  should  not  be  forgotten  that  the  Kind's  equerry 
whom  Miss  Burney,  in  her  gossip  from  Windsor  Castle,  I 
calls  Colonel  Welbred,  foretold  that  time  would  <lo 
justice  to  Herschel,  and  turn  the  liiugh  at  liim  against, 
the  laughers.  And  time  has  done  him  just  i«  with  a 
most  ungrudging  hand.  Eight  years  after  his  death, 
it  was  asked  by  a  leader  of  modern  enli^htt -iinn -nt, 
"  What  length  of  time  must  the  cosmologist  suppose] 
necessary  to  reduce  a  gaseous  nebula  into  a  permanent 
planetary  system  ?  Experience  shows  pretty  clearly 
the  inutility  of  such  speculations."  ...  Of  the  moon's 
"origin  and  internal  structure  we  neither  know,  n«>r 
ever  can  know,  anything  whatever.  And  if  such  is 
the  result  of  our  researches  respecting  a  body  \> 
almost  in  our  immediate  vicinity,  there  is  little  reason 
to  hope  that  we  shall  be  more  successful  with  regard 
to  those  whose  distances  are  so  great  that  the  most 
powerful  telescopes  are  required  to  render  them  ev.-n 
visible." 1  This  was  written  in  1830 ;  it  was  ill-nan n-  <1 
disparagement  of  a  noble  attempt  to  solve  the  mysi 
of  the  universe,  and  to  give  practical  proof  of  man's 
kinship  with  God;  it  was  wholly  unscientific.  In 
1842  another  greatly-extolled  writer  declared  that  in 
that  region  of  inquiry  there  did  not  exist  any  dis- 
covered, or  even,  without  doubt  discoverable  j>h'-- 
nomenon.2  The  equerries  of  Windsor  might  be  lau^ln  -<1 
at  and  forgiven ;  the  scepticism  that  prompted  men  of 
science  to  bid  their  brethren  fold  their  hands  and  do 
nothing,  was  an  unpardonable  sin  against  truth.  It 

1  Kdin.  &*.  li.  101.  8  Corate,  Nineteenth  Century  (1897),  008. 
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was  of  the  same  nature  aa  the  scientific  proof  that 
steamboat*  could  not  cross  the  Atlantic,  and  was 
belied,  as  the  other  was,  by  facts. 

To  Horse  he  1  then  belongs  the  credit  not  merely  of 
having  suspected  the  revolution  of  sun  round  sun  in 
the  far  distant  realms  of  space,  but  also  of  actually 
detecting  the  fact  that  this  was  going  on  among  the 
•tan.  He  has  the  credit  also  rig,  with  im- 

perfect appliances,  measured  the  angles  which  enabled 
him  to  calculate  the  times  of  n- volution  of  these 
systems  of  suns.  It  was  a  beginning,  a  won«i 
beginning  of  a  new  departure  in  man's  warfare  with 
ignorance,  and  with  the  bonds  that  tie  him  down  to 
the  earth.  He  did  not  know,  probably  be  was  so 
wrapt  up  in  his  own  conceptions  of  the  usefulness  of 
the  telescope,  that  he  could  not  imagine  a  more  potent 
re  veal  or  of  the  secrets  of  the  universe  than  a  gigantic 

r  at  the  bottom  of  a  gigantic  tube,  or  an  immense 
eye  at  the  object  end  of  a  telescope.  A  glass  prism 
has  done  what  the  telescope  could  not  do,  revealed 

le  stars  where  they  were  not  known  to  exist, 

shown  their  rates  of  motion  to  or  from  us,  and  where 

uaeen  ball  is  a  companion  to  a  living  and  a  lighted 

told  us  what  they  are  made  of,  and  enabled  ns 

'igh  them  as  if  th.y  were  in  the  scales  of  a 
balance.  To  be  able  to  do  this,  or  apprehend  the  way 
it  has  been  done,  or  even  to  know  the  fact,  lifts  human 

o  to  a  loftier  height  than  it  ever  attained  in  tl..- 
past,  and  the  pioneer  in  this  « •  of  mankind  was 

ially  a  bandsman  in  the  Hanoverian  Guards,  a 
musician  of  Bath.  Nor  should  it  be  forgotten  that 
the  improvement  of  the  telescope,  with  which  these 
revelations  of  the  secret  things  of  the  starry  heavens 
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are  closely  connected,  was  largely  his  work.  lie 
laboured  indefatigably  himself:  he  invited,  he  also 
aroused  into  honourable  emulation,  tin-  rivalry  of 
MI  In -rs  to  equal  or  surpass  his  achievements. 

What  Herschel  could  only  suspect  or  assert,  the 
glass  prism  has  proved.  These  mighty  suns,  in 
number  numberless/'  are  m.nl. d  the  same  materials 
as  our  earth  and  our  sun — iron,  magnesium,  hydrogen, 
sodium,  etc.  The  vast  universe  is  governed  by  the 
same  laws,  and  made  of  the  same  matter.  It  i 
to  speak,  the  work  of  one  and  the  same  buiMin^ 
hand.  To  have  risen  to  this  simple  truth  by  explor- 
ing the  suns  and  systems  of  the  universe  is  a  rewanl 
worth  all  the  time  and  trouble  spent  in  workii 
out.  Mankind,  in  this  respect  alone,  stands  on  a 
loftier  platform  now  than  half  a  century  ago.  ()n«-- 
ness  of  plan,  manifested  in  this  widespread  on- 
of  working,  implies  oneness  of  the  worker.  A  lofty 
moral  truth  has  resulted  from  the  labours  and  specula- 
tions of  which  leaders  of  scientific  truth  in  Europe 
formerly  saw  only  the  inutility.  The  Maker,  Governor, 
and  Upholder  of  all  these  worlds  and  universes  is  one 
and  the  same.  Who  He  is,  what  is  His  central  seat 
of  power  no  telescope,  no  glass  prism  can  reveal 
Amid  the  wonders  of  infinite  space  and  time,  our 
standards  of  measurement  and  knowledge  may  be 
said  to  be  our  five  senses,  and  if  one  of  these,  sight, 
were  taken  from  us,  our  sphere  of  knowledov  would 
be  immeasurably  reduced  in  extent.  On  the  other 
hand,  an  addition  to  the  senses  we  have,  a  quickening 
of  the  inner  light,  might  reveal  this  Builder  of  worlds, 
His  palace,  His  living  armies,  with  a  distinctness,  a 
hilness  hitherto  unknown.  Herschel  evidently  thought 
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ii  bo  stood  in  wondering  awe  before  ibe  bole 
lie  heaven* 

lewchel  fell  into  imnUken  regarding  double 

Mtars  cannot  and   n---d  n<>t  U-  <i. -ni.  •!.      It   SJSJ   ntlfOl& 

that  1)1.    rii-j   ti.i\.  11.  r  in  an  unexplored  region. 

i  lea  distant  from  our  earth,  nhoul<l  - 
tracing  paths,  measuring  time,  and  estimat 
Unces.     Ho  failed  in  his  calculations  with  •/  Virginia, 
represented  as  two  companions  that  revolved 

1  a  common  centre  in  708  years.    His  son  by  a 
careful  discussion  of  the  observations  made  sine* 
showed  that  the  time  of  revolution  was  not  708  years 
but"  \vasalso  predict. -1  tint  the  small,  r  ..f  th«- 

two  companions  would  reach  the  point  where 
nearest  the  larger  in  the  beginning  of  1834    Even 
these  revised  calculations  proved  to  be  incorrect 

1  not  reach  that  point  till  two  years  later. 
Observations  of  the  star  were  then  renewed 
several  years;  new  calculations  were  made,  and  the 
time  of  revolution  of  the  lesser  companion  round  the 
greater  was  f.-un  i  to  be  182  years.  Hut  it  came  out 
that  the  orbit  of  1834,  with  the  time  513  years,  was 
nearly  the  same,  in  part  of  its  course,  as  the  true  orbit, 
and  was  "  a  curious  example,  and  by  no  means  the  first 
in  the  history  of  the  progress  of  discovery,  where  of 
two  possible  course*,  each  at  the  moment  equally 
plausible,  the  wrong  has  been  chosen."1 

Herachel's  study  of  the  fixed  stars  and  of  the 
unity  of  plan  in  nature  went  farther  than  we  have 

raced.  A  paper  read  by  him  in  1814  contains 
the  following  facts,  that  might  almost  have  been  pro- 
phecies of  wonders  in  store  for  men — "  Stars  although 

1  JHi'n.  JZfc.,  1848,  182-**. 
'5 
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surrounded  by  a  luminous  atmosj  ay  bo  looked 

upon  as  so  many  opaque,  habitable,  planetary  globes ; 

tliti'-riiiLr.    from    \  know    nf    mir  own    planets, 

only  in  tl  ••.  and  by  th.-ir  intrinsically  luminous 

rancr.      They   also,    like   tip-    ]>lam-is.    .shin.-    \\ith 
«lili«  i,  ntly  coloured    light      That   of    Arcturus    and 
AMi-baran,  for  instance,  is  as  different  from  the  li^lit 
an-1  (1ajK-lla,  as  that  of  Mars  and  Saturn  is 
from  tin-  li^ht  of  Venus  and  Jupiter.     A  still  greater 
variety  of  coloured  star-light  has  already  br- 
io exist   in  many  double  stars,  such  as  >  An.ln.m.  l.i 
£  Cygni,  ami  many  more.     In  my  sw<  also 

recorded  the  places  of  9  deep  garnet,  5  bright  gum.  t, 
and  10  red  coloured  stars,  of  various  small  magnitude! 
from  tli.  Ttli  to  the  12th. 

"  By  some  experiments  on  the  light  of  a  few  of  tin 
stars  of  the  1st  magnitude,  ma<lr  in  1798,  by  a  prism 
applied  to  the  eye-glasses  of  my  reflectors,  adjustable 
to  any  angle,  and  to  any  direction,  1  had  the  following 
analyses : 

lii.    li-litof  Sirius  consists  of  red,  orange,  yellow, 
green,  blue,  purple,  and  violet 

"aOrionis  contains  the  same  colours,  but  tip-  n.l  is 
more   intense,  and   the   orange   and   yellow   ar< 
copious  in  proportion  than  they  are  in  Sirius. 

"  Procyon  contains  all  the  colours,  but  proportionally 
more  blue  and  purple  than  Sirius. 

"Arcturus  contains  more  red  and  orange  and  less 
yellow  in  proportion  than  Sirius. 

"Aldebaran  contains  much  orange,  and  very  little 
yellow. 

"a  Lyrse  contains  much  yellow,  green,  blue,  ami 
purple." 


TRA  AND  GROWTH  OF  STARS 


wan  1 1  i-.    H  •  -  liol  more  than  half  *  century 

ing  wan  Iwil. 

paper  also  he  embo  i  mi*  speculations 

'- growth  of  etar*       h  t  hlmuM  sob- 

in  to  the  star,  as  seems  to  be  indicated  by  tho 
•suntned  form  of   the    fan-shaped    nebula?,  the  star 
1  receive  an  increase  of  matter  proportional  to 
the  magnitude  an  nebulosity  in  contact 

>«ts  specially  stu  Ilerachel 

.in  early  ti  his  career  wan  tin-  white  clouds 

or   ii.-l.ul.T   Seen.  «  vi-n    uitli    ih«-   nak-.i   ,-y,-.  in    nvfaXM 

places  among  the  stars.  The  telescopes  of  astronomers 
had  not  done  much  to  add  to  th<  ir  number  or  reveal 
ir  prculiar  forms  till  he  took  in  hand. 

<\  before  the  Royal  .w  •  "catalogue 

of  a  thousand  nebulas  ami  clusters  of  stars."    Three 
yearh  m  presented  the  Socirty  with  a  "catalogue 

of  a  second  thousand  new  nebulas  and  clusters  of  stars"; 
and    in    1802    he  added   "a  catalogue  of    500 
nebula)  ai  <  ro  of  stars."    A  Held  of  discovery  so 

rich  he  had  been  left  to  reap  alon*  in  the  assist- 

ance, •  iluable  assistance,  which  h<  received  from 

tod  sister  Caroline.      lie  looked  upon  star- 
clusters  and  nebula)  as  building  stones  used  by 
Creator  in  constructing  the  universe;    to  catalogue, 
to  w  measure  these  building  stones  was  a 

long  step  taken  in  ascertain  in.;  tho  plan  on  which  the 
AlinL  ct  proceeded.    H  creche  1  was  laughed 

i  ly  laughed  at,  as  a  "  lively  and  amusing  " 
dreamer ;  science  has  \  i  10  was  a  noble  pioneer 

of  modern  discovi ;  tnkiml  with  awe. 
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'Hi.-  work  of  observing,  measuring,  and  recording  tli.  s< 
Is  of  wonder,  and  sometimes  <>!  surpn  mty 

when  seen  in  the  magic  mirror  of  a  reflector,  was 
:  but  this  in«l< -f.it  i;;;ible  work*  T  \\  ith  his  likr- 
helper,  seemed  never  to  weary  in  his 
efforts  to  lift  the  curtain  that  hi«l  Creation's 
glories  from  man.  What  these  glories  seemed  (to  him ) 
t<>  mean  was  unfolded  in  1811  in  a  memoir  which 
anticipated  by  many  years  the  doctrine  of  evolution 
taught  by  Darwin,  and  which  showed  the  progress, 
slow  it  might  be,  "  for,  in  this  case,  millions  of  \ 
are  perhaps  but  moments,"  but  sure,  of  a  vast  body 
of  gas  condensing  into  a  sun  or  suns  with  a  train  of 
planets  around.1 

When  Herschel  entered  upon  this  inquiry  he  belk-v.-.l 
that  these  nebulae,  or  whitish  clouds  or  milky  ways  are 
clusters  of  stars,  too  far  off  to  be  resolved  into  separate 
points  of  light,  but  blended  so  together  as  to  assume 
the  appearance  of  a  little  cloud  in  the  depths  of  space. 
"Longer  experience  and  a  better  acquaintance"  with 
them  induced  him  to  change  his  mind.  Vast  masses 
of  gas,  in  which  a  few  stars  were  sometimes  seen,  or 
through  which  they  shone  from  a  greater  <lisi 

believed  by  him  to  exist  in  space,  besi-; 
which  an  increase  of  telescopic  power  could  resolve, 
as  the  phrase  was,  into  stars.2    It  was  the  idea  of  a 
far-seeing  mind,  feeling  its  way  to  truth,  and,  in  our 

1  "The  reason  for  not  having  a  more  circumstantial  account  of  such 
a  number  of  objects,  is  that  they  crowded  upon  me  at  the  time  of 
sweeping  in  such  quick  succession  that  of  sixty-one  I  <  ouM  but  just 
secure  the  place  in  the  heavens,  and  of  the  remaining  three  hundred 
and  sixty-three,  I  had  only  time  to  add  the  relative  size"  (1'hiL 
Trans,  for  1811,  p.  290). 

1.  Trans,  for  1811,  p.  '270. 
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own  day,  it  has  been  proved  true.     The  prism  has 
shown  that  theae  inconceivably  vast  mumt*  of  gaa 
••a  to  Herachel  reqnirea  that  his  righta 
to  tho  first  announcement  of  this  new  and  star 
view  of  the  gradual  formation  of  worlda  should  not  be 
oked,  aa  is  sometimes  done,1     "The  profound 
.-•  discoverer  of  the  gaseous  nature  of  some 
nebuUe,"  which   I    frit   on   looking  for  th«-  tir*t  time  at 
that  which  no  eye  of  man  had  seen,  and  which  even 
tho  scient  i  could  not  foreshow,"  is  tho 

well  expressed  wonder  of  true  science,  when  it  pene- 
trates into  the  workshops  of  the  Aln 
schel's  imagination    had    done    more    in    1811   than 
"  foreshow  "  the  discovery  made  full  William 

Huggins  in  1864.    The  imagin  William  Herachel 

penetrated  into  this  secret  house  of  wonders,  and  gave 
expression  to  what  was  believed  to  be  going  on  in 
eternal  ages  and  through  infinite  space. 

Th«-iv    an-    tw.i    in.i-nitir.-nt    n. -hnl:.-  to   which   aMn> 

ive  specially  turned  their  telescopes,  the  < 

Orion  ami  the  oth.  r  in  An-lromeda.  _:  in  1811, 

thirty-seven  years'  study  of  these  wonderfully 

myst  rsch.-l  thus  speaks  of  "the  great 

i    in    tho  constellation  of  Orion  discovered  by 

Hnyghena     This   highly  interesting  object  engaged 

lliam  Herschel  supposed  that  they  [nebulas]  were  all  really 
»Ur.clu«ttr*,  but  so  enormously  remote  that  even  the  moat  powerful 
telescopes  oonld  not  render  visible  the  stars  composing  them" 
(Wallace,  Tk*  W«*nf*l  Ctefciry,  p.  44).  This  is  a  singular  stitssMt 
to  come  from  the  gifted  author  or  co-author  of  the  Darwinian  theory. 
The  redaction  of  the  immensely  vast  to  the  comparatively  small  WM 
Herschel's  view  of  development  or  evolution  in  the  realms  of  space  ;  the 
growth  of  organic  life  from  the  simple  cell  to  the  living  forms  of  earth 
—the  inverse  process— U  the  idea  or  hypothesis  of  natural  science 
to-day.  See  PkU.  7Va,u.,  1791,  pp.  73-**. 
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my  attention  already  in  the  beginning  of  the   year 
1774,  when  viewing  it  with  a  Newtonian  reflector  I 
made  a  drawing  of  it,  to  which  I  shall  have  oc< 
hereafter  to  refer:    and   having  from   time  to   thm 
reviewed  it  with  my  large  instruments,  it  may  < 
be  supposed  that  it  was  the  very  first  object  to  which, 
in   February  1787,  I   directed   my  40-feet  telescope. 
The  superior  light  of  this  instrument  shewed  it  oi 
a  magnitude  and  brilliancy  tluit,  jii'l^in^  I'mm  thrsr 
circumstance  n  hardly  have  a  doubt  of  its  1>  in  ; 

the  nearest  of  all  the  nebula)  in  tin-  liravms.  ami  as 
such  will  afford  us  many  valuable  informations.  I 
shall  however  now  only  notice  that  I  have  placed  it  in 
the  present  order  because  it  connects  in  one  objeet  tin- 
brightest  and  faintest  of  all  nebulosities,  and  thereby 
enables  us  to  draw  several  conclusions  from  its  various 
appearance."1  By  nebulosity  or  nebulous  matter  he 
meant  "that  substance  or  rather  those  substances 
which  give  out  light,  whatsoever  may  be  their  natmv. 
or  of  whatever  different  powers  they  may  be  pos- 
sessed." l  From  a  laborious  examination  of  these  vast 
regions  of  visible  nebulous  matter,  Herschel  found 
reason  to  conclude  that  the  power  of  gravitation  was 
condensing  the  matter  towards  one  or  mor« 
which  shone  with  greater  brilliance  than  the  rest  of 
the  mass.  A  motion  of  rotation  round  an  axis  would 
also  probably  result  from  innumerable  particles  ] 
ing  towards  a  centre,  and  the  matter  which  did  not 
condense  into  a  nucleus — perhaps  a  star  or  sun — 

1  Phil.  Trans,  for  1811,  pp.  278,  279,  277,  313.      "The  nature  of 
diffused  nebulosity  is  such  that  we  often  see  it  joined  to  real  D<  i 
He  means  apparently  gas  sometimes  very  rare  joined  to  matt 
densed  or  condensing  into  stars. 
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would  "remain  expanded  about  the  nucleus  in  the 
shape  of  a  very  extended  atmosphere ;  or  it  may  be  of 
an  elastio  nature,  and  be  kept  from  uniting  with  the 

the  planets  to  be  expanded  about  them.  In  this  ease 
we  have  another  property  of  the  nebulous  substance  to 
.i-M  to  the  forme i  matter." 

No  one  can  read  even  an  out  lino  of  these  interesting 
speculations  by  an  a«I\« -ntun -r  into  tho  workshops  of 
creat i  •  feeling  aw.  1  i.y  the  l*>ldness  and 

MiMiniii  \  s  as  well  as  desirous  of  knowing 

what  else  he  saw  in  his  m.i  r  thought  li- 

saw,  of  the  mach  What  he  has  told 

us  of  a  in  no  of  nebulous  matter  in  th; 

iiirh  these  nebula)  seem  to  approach,  is  an 
;    consolidation,"  nn<i   t)  faintness 

i  the  parts  outside  the  nucleus  arises 
"a  gradual  diminution  of  the  length  and  density  <>f  th<- 

Ions  matter,  occasioned  by  its  gr. 

tho  nucleus  into  which   it  probably  subside*. "l       !!•• 

believes  that  "a  prvr  >und  nebula  about  a 

quarter  or  one  minute   in  diameter,  and   looking  no 

bigger  than  a  pea,  may  have  shrunk  into  itself  till  it  is 

nineteen  hundred  times  more  dense  than  at  first, 

— a  proportion  of  density  more  it  of 

water  to  In  .m  th.  r  case  he  calculates  that 

tli--   c.i  nay  have  reduced  the  nebulous 

matter  to  less  than  the  one  hundred  an<l  i\\ 

in.  1th  part  of  it*  former  bulk."1    To  understand 

what  these  figures  mean,  suppose   a   sphere  whose 

is  is  nearly  three  thousand  millions  of  miles,  or  as 

far  as  from  th<    >Un  to  our  outermost  known  planet, 

>/.  TVaiu.,  1811,  pp.  SOS,  310,  311,  315,  316,  318. 
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Neptune,  to  be  filled  with  gas,  luminous  or  not.  It 
would  not  occupy  more  than  a  fortieth  part  of  the 
space  in  the  heavens  occupied  by  the  greol  nrlmlu  in 
Orion,  and  it  is  doubtful  if  our  best  telescopes  reveal 
tin-  whole  of  that  nebula's  extent  in  any  direction  It 
is  within  such  vast  spaces  that  Herschd  iniM.irin.-.l  this 
world-making  process  to  be  going  on.  Man's  ima 
tion  quails  in  his  attempt  to  grasp  the  space  required 
for  such  a  workshop,  the  tools  employed,  or  the  time 
taken  to  condense  "nebulous  matter"  into  daz/lin<j 
suns  or  dark  companions. 

We  are  so  much  accustomed  to  feast  our  eyes  on 
drawings  of  a  few  magnificent  and  singularly  shaped 
nebulae,  that  thought  is  apt  to  overlook  the  vast 
nin nbers  of  them  scattered  over  the  heavens  in  all 
stages  of  size  or  progress.  Herschel  did  not  fall  into 
this  mistake.  His  object  was  higher  than  to  satisfy 
curiosity  or  to  excite  wonder.  He  had  the  feeling  that 
there  was  a  process  going  on,  of  which  he  beli<-\ . -<1  he 
could  trace  not  a  few  of  the  stages.  The  smallest  and 
the  least  wonderful  of  the  nebulae  might  thus  prove  to 
be  as  important  in  tracing  out  this  progress,  as  the 
most  awe-inspiring.  Nor  did  he  look  upon  all  of  tln-m 
as  resolvable  into  stars  or  masses  of  shining  matter, 
more  or  less  rare.  He  believed  that  some  of  them 
were  not  luminous,  but  dark ;  but  he  made  no  attempt 
to  explain,  as  may  be  at  least  attempted  to-day,  how  a 
vast  mass  of  invisible  gas  may  become  lighted  up,  and 
send  its  brightness  off  on  a  journey  of  ten  or  twenty  or 
fifty  years,  to  publish  to  us  the  changes  that,  in  process 
of  ages,  had  taken  place  in  its  nature.  It  was  the  dis- 
covery of  world-making  he  was  aiming  at  in  these  long 
and  laborious,  but  not  wearisome  researches.  Others 
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have  followed  in  hi-  footsteps  with  a  better  equipment 

idtrumenU,  if  not  with  a  richer  endowment  of 
r  genius.     (>  >ll  have  looked  upoi 

iig  quest  an  an  attempt  to  reach  the  foot  of  th- 

rainbow  ladder,  or  to  master  the  aecret  of  the  philo 

aopher'a  stone.    His  papers  remain  a  wonderful  monu- 

I... -MI  «>f  ,-:_', -in- ,im  research  and  marvellous  discovery, 

i.a-iiiinj-  an'l  reasoned  conclusions. 

•  uii'l  clusters  of  stars  Herschel  callc<l 
milky  ways,  <liH'«Tvnt    from   th.    -r.  at    Mi!  .\ 

h  our  solar  system  is  imbedded,  li-  :  ;  .•  •  ;  t 
an-  in  no  respect  connected  with  ..m-  milky 
way,  but  are  star-islands  or  world-systems,  perhaps 
only  in  process  of  formation,  at  immense  distances  from 
our  Mm.  outlying  provinces  of  creation,  as  it  were,  in 
the  vast  ocean  of  ether,  or  constructions  only  begun  in 
the  realms  of  space.  He  is  supposed  to  have  fallen 
from  this  opinion  in  his  later  years,  and  to  have 
imagined  that  all  these  milky  ways  and  star-clusters 
were  connected  v  Hi-  latest  papers  give  no 

it  ion  of  this  change  of  view.  He  appears  indeed 
only  to  have  changed  his  view  in  so  far  as  to 
regarded  our  milky  way  as  the  greatest  of  all  the 
milky  ways,  visible  in  our  telescopes :  but  on  this  point 
he  was  scarcely  justified  in  speaking,  as  the  distance  of 
the  nearest  nebula  not  only  was  and  continues  to  be 
unknown,  but  the  means  of  determining  the  distances 
'  >f  these  white  clouds  have  not  yet  been  discovered  1 1 
is  thought  that  the  great  nebula  in  Orion,  if  not  th. 
nearest  to  us,  is  among  the  nearest  Herachel  main- 
tained this.  He  had  some  grounds  also  for  believing 

changes  had  taken  plac«   in  th--  pnMti-.ns  «.f  th.- 
n<  l.ulons  matt  r    <h;  -seven  years  he 
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had  been  watching,  and  still  greater  changes 
Hoyghens,  a  century  and  a  half  earlier,  gave  a  picture 
of  it  in  his  Sy sterna  Satumium.  "  The  various  ap; 
ances  of  this  nebu  la."  1 1  •  •  rschel  writes,  "  are  so  inst  ruct- 
hat  I  shall  apply  them  to  the  subject  of  tli<> 
partial  opacity  of  the  nebulous  matt  r  .  .  .  For  when 
I  formerly  saw  three  fictitious  nebulous  stars  it  will 
not  be  contended  that  there  wen  tin.,  small  shining 
M  1'iilosities,  just  in  (he  three  linrs,  in  which  I  saw 
tin-in,  of  which  two  are  now  gone,  and  only  one  remain- 
ing. As  \\vll  illicit  we  ascribe  the  light  surrouinlin^  a 
star,  which  is  seen  through  a  mist,  to  ;i  <|imlity  of 
shining  belonging  to  that  particular  part  of  the  mist, 
which  by  chance  happened  to  be  situate-l  win-re  the 
star  is  seen.  If  then  the  former  nebulosity  of  the  two 
stars  which  have  ceased  to  be  nebulous  can  only  be 
ascribed  to  an  effect  of  the  transit  or  penetration 
through  nebulous  matter  which  deflected  and  scattered 
it,  we  have  now  a  direct  proof  that  this  matter 
in  a  state  of  opacity,  and  may  possibly  be  dili 
in  many  parts  of  the  heavens  without  our  being  able  to 
perceive  it." 

It  would  be  unjust  to  Herschel  to  pass  over   tin 
condemnation  of  his  views,  pronounced  by  Sir  David 
Brewster  in  his  Life  of  Sir  Isaac  Newton.    Without 
mentioning  the  name  of   William  Herschel,  or  < 
Place,  who  advocated  the  same  views,  Sir  David  writes 
as  one  who  felt  sure  that  Newton,  for  mathem 
reasons  alone,  would  have  taken  a  side  against  this 
Nebular  Hypothesis.1     In  the  last  of  the  famous  four 
letters  written  by  Sir  Isaac  to  Dr.  Bentley,  the  great 
classical  iud  the  author  of  Phalaris,  he  eutt  i> 

1  Life  of  Newton,  ii.  130. 
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into  a  mathematical  criticiHin  of  the  opinion  of  Plato 
the  m.  he  planets  IB  such  as  if  they  had 

all  been  created  by  God  in  aoma  region  vary  remote 
from  oar  system,  and  let  fall  from  thence  towarda  the 
ran,  their  falling  motion  being  turned  aaide  into  a 
transverse  one  whenever  they  arrived  at  their  several 
ml. its.  Tins,  of  course,  is  wholly  unlike  Her* 
y.  ..r  t!  -iplace.  those  letter 

David  ha  I      :''.••   pivs.-nt    day  they  poaaeaa   a 

y    show    that    the    Net 

Hypothesis,  th-    -lull  >^orous  heresy  of  the  age, 

ompatiblo   \\,?h    iho    eatablished    laws  of    the 

material  universe,  an-i    th.it  an  omnipottllfl  arm  waa 

required    to    give    the    planets    tin -ir    i-.-iti-.ri    and 

space,  and    a  presiding    intelligence    to 

assign  to  them  the  different   functions  they  had  to 

*e  views  of  Sir  David  Brewster,  eminent  man  of 
science  though  he  was  and  sincere  tx  n  an 

hty  arm  ruling  all  the  motions  of  material  bodies, 
do  not  seem  justified  by  facts.  Even  his  great  name 
is  not  weighty  enough  to  counterbalance  that  of 
Laplace,  when  the  former  affirms  and  the  latter  «! 

h'  Xcbular  Hypothesis  "  is  incompatible  with  t  !>•• 
eatablished  laws  of  the  material  uni\vrs«-."     N.-v. 
speculations  on  Plato's  dream  of  the  origin  of  planets 
had  nothing  to  do  with  th«-  hypothesis  in  question      I- 

ill  an<l  dangerous  heresy,"  as  Sir  1 
•••••I.    l.ii  -T  an  almighty  arm  nor  a 

presiding  niin-1."  Recent  discoveries  have  given  more 
probability  to  the  theory — if  we  are  entitled  to  use  that 
name:  and  Her-  -  from  observed  and 

class i  ive  gone  far  to  prove  that  Laplace's 
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imaginings  rest  on  a  more  solid  foundation  than 
theories,  at  their  Imth,  can  usually  boast  of. 

In  pursuit  <>!    his    lavnurite   study — the    jilan    nf   the 

Creator  in  constructing  tin  T<  mple  of  the  Heavens — 
Herschel,  witli  fuller  knowledge,  and  after  many  years 
<>f  labour,  departed  from  Cassini's  simple  ation 

nf  nebula3,  and  adopted  another  in  closer  agreement 
with  facts.  It  was  as  follows : — 

Clan     I.  Bright  nebula?  ....     28*  in  all. 
II.    Faint  nebula*     ....     909  „    „ 

„     III.  Very  faint  nebula?      .         .         .     984,,    „ 

„  IV.  Planetary  nebula?  or  stars  with 
burs,  with  milky  chevelure, 
with  short  rays,  remarkable 
shapes,  etc 79  „  „ 

„      V.  Very  large  nebul;.-     .        .  52  „    „ 

„  VI.  Very  compressed  and  rich  clus- 
ters of  stars  .  .  .  42  „  „ 

„  VII.  Pretty  much  compressed  clusters      67  „    „ 

,,VIII.  Coarsely    scattered    clusters    of 

stars 88  „    „ 

As  he  entered  these  nebulae  on  a  star  map,  it  was 
evident  to  the  eye  that  the  parts  of  the  heavens  at  a 
distance  from  the  Milky  Way  are  most  abundant  in 
white  clouds.  Of  a  connection  between  them  and  the 
Milky  Way  he  does  not  appear  to  have  been  certain. 
We  must  leave  it  as  he  left  it — in  uncertainty  and 
doubt.  Future  ages  may  determine  whether  the  whole 
material  universe,  designed  by  one  mind,  governed  by 
the  same  laws,  built  of  the  same  materials,  and  upheld 
for  purposes  in  which  the  mighty  littleness  of  man 
seems  to  play  a  not  unimportant  part,  moral  as  well  as 
intellectual,  has  been  spread  out  before  our  eyes.  We 
ran  only  look  on  in  wondering  adoration  at  the 
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intncfM  of  a  temple,  l*uilt    )>y  Aln. 
Power  and  Wind.-  putting  of  whom*  • 

we  can  see  and  trace,  but  whose  palace  and   pre- 
aence  arc   hi-M.-n  m  (•lightness  impenetrable  to  our 

ronomy  has  made  vast  strides  in  knowledge  of 
the  stan  since  Horse  he  I'M  death.  Other  magician*, 
imbm-il  with  it,  and  wielding  a  more  won<i 

rod  of  power  than  his  40-  foet  reflector,  have  arisen 
to  walk  in  In-  footsteps,  and  to  tread  the  paths  of 
discovery,  which  more  or  lew*  dimly  In-  saw  and  walked 
in — double  stars;  treble  systems;  eclipses  of  suns; 
y«>uthful  .star-,  dark  or  dying  worlds;  star  charts; 
photographic  plates,  and  vast  volumes  of  gas,  lighted 
or  dark.  More  ev.n  than  in  his  days  have  tl> 
heavens  proved  to  be  a  land  of  wonders  to  curious 
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TIN:  BUBTH 

OF  those  who  helped  Herschcl  onward  to  fam 
were  dead  l»nt  his  sist'-r  Caroline.     J)r.  Watson,  and  Sir 
Josepli    Hanks.   th«-    King   and    ll.-rschrl    him- 
gone.    A  pleasant  ami  useful  IVlluwsliip  of  gnat  niin<ls, 
great  in  respect  of  rank  or  great  in  intellect  and  1 
had  come  to  its  close.     It  liu<l  lasted  for  about  forty 
years,  more  or  less ;  and  the  continuance  of  it  so  long 
without  break  or  jar  reflects  the  highest  credit  on  all 
four.      A  union   of   hearts  and   minds  so  unusual  is 
worthy  of  a  passing  notice. 

Sir  William  Watson  did  not  belong  to  tin-  Trium- 
virate as  it  was  called,  but  of  him  H.-rsrln-l  always 
spoke  with  tin-  dr.-jM-st  respect  Unworthy  and  un- 
scrupulous men,  when  they  think  tli  alih  to 
climb  without  further  help,  have  no  repugnance  to 
kick  away  the  ladder  by  which  they  first  moi; 
into  fame.  Herschel  did  not  belong  to  that  contempt  i  1  »1  • 
class.  His  was  a  noble  nature,  and  as  generous  as  it 
was  noble.  Watson  offered  to  assist  him  with  money, 
but  he  preferred  to  meet  the  cost  of  experiment  or 
manufacture  out  of  his  own  labours.  It  was  a  noble 
resolve.  But  almost  from  the  first  he  confesses  obliga- 
tion, and  finds  a  certificate  for  himself  by  linking 
.ame  with  Watson's.  The  man  with  whose  fame 
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•I*  waa  ringing,  honoured  himacli  roodeaty 

manhood.  <1  to  see  the 

•ad   change    in    sir    \\  <,...•        hsjajftt    md 

-chrl    \\n.|«-    «.f    th.-ir    •  M,|    when 

she   met  him  and  hia  wife  at  her  brother'**  home  on 
May  :  my  only  friend  and  adviser  waa 

.to  waa  composed  of  tho  K 
Joseph  Bank*,  in  .Him.  lierachel 

waa  dead     \\\  nay  be  aaid  or 

thou-  respects,  it  should  always  be 

aftaf  th.-  •  s  incicKi 

Henk'l.'-r-  in'  Court  had  been  orerootn 

1  himself  a  munificent  patron  of  science  and  an 
great  observer.    Accustomed 
If  t*>  liv.    in  the  centre  of  a  crowd  in  hia  palace, 
on  the  terrace  at  Wiu-isor,  and  in  his  public  appear- 
ances, it  would  not  occur  to  him  •  it-it y 
could  be               se  than  agreeable  to  hia  astronomer. 
•i  he  bargain                                  no  being  devoted, 
among  oi              :»g8,  to  receivin-                           .alor 
,  and  allowing  them                    :  tents* 
1  not  consi<l>  r  that   it  was  a  drain  •              i.stro- 
nom«                and  stren^h.  which  ought                hn\.- 
been  asked  from  hiin                                        '  >aw  th« 
mischief  wrought  by  this  waste  of  ener^             rrita- 
caused,  and  the  danger  run  from  standing  for 
hours  on  wet  grass  to  play  the  showman  to  a  crowd  of 
thoughtless  nobodies,  complains  t               i  nd  not  \\  i  t  h  - 
reason,  of  the  arrangements  thus  made.     Hut  th<- 
King  cannot  fairly  be  held  blaim-v.               Miss  Bi. 

*  <1  in  nearly  the  same  way.     Her  attendance  on 
'otto  was  a  burden  on  body  and  soul, 
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similar  to  the  claims  made  «.n  ll.-ix-li.-l  l.y  visitors 
from  Windsor  Castle,  Macaulay  reprobates,  an- 1  j  ust  ly 
reprobates,  the  thoughtless  cm.  It  \,  to  which  it  exposed 
a  woman  who  could  have  earned  by  her  pen  ten  times 
tin  income  sin  nn-ivod  from  < lancing  attendance  on  a 
<jUreii.  But  the  Queen  was  not  altogether  in  fault 
in  her  case;  nor  was  the  Kiu^  in  Herschel's.  It  \\.is 
Court  etiquette,  cruel  and  thoughtless  unquestionably  : 
— "a slavery  of  li\.  years, of  five  years  taken  from  tin 
best  part  of  her  life,  and  wasted  in  menial  drudgery  or 
creations  duller  than  even  menial  drudgery,  und.-r 
Calling  restraints,  and  amidst  unfriendly  or  uninterest- 
ing companions."1  It  was  a  huge  mistake  to  cramp 
the  genius  of  the  novelist  or  the  astronomer  by  the 
formalities  and  triflings  of  a  Court.  It  did  little  or  no 
harm  to  the  latter;  it  did  irreparable  wrong  to  the 
former.  People  who  have  lived  in  a  crowd  all  tin  h 
lives,  to  whom  indeed  it  is  the  breath  of  life,  cannot 
understand  that  it  may  be  poison  to  genius. 

Sir  Joseph  Banks  also  was  dead.  A  year  after  his 
death  a  German  visitor  to  this  country  gives  a  pleasing 
picture  of  an  uncommon  triumvirate  of  rank  and 
science.  "  In  England,"  he  says,  "  people  have  long 

accustomed  to  associate  with  their  recollectioi 
their  late  revered  Monarch,  the  names  of  these  two 
veterans  in  science,  Herschel  and  Banks,  both  not  only 
of  nearly  the  same  age  with  the  King,  but  also  dis- 
tinguished by  him  with  peculiar  favour,  and  frequent 
personal  intercourse.  All  the  three  members  of  this 
singular  triumvirate  were  still  living  when  I  visited 
England;  now  the  astronomer  is  the  only  survivor." 
"  With  good  reason  did  Cuvier,  in  the  panegyric  he  pro- 
1  Macaulay,  vii.  25. 
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nounced  on  Sir  Joseph  before  the  French  Academy, 
•Mart  that  whenever  a  worthy  dieoiple,  or  man  of 
Utter*,  fell  in  kit  way,  he  opened  to  them  hie  treaewree 
of  nature  with  the  greatest  liberality."  Henehel  ex- 
perienced from  him  the  full  benefit  of  this 
ungrudging  nature. 

owing  the  example  of  his  predecessor  in 
Pro*  the  Royal  Soci  po  Messed 

of  an  ample  fortune  which  enable-  1  Inn.  i-  .  indulge  the 

^••n.T-.sily    "t"    111-    h.MI'l.    gttft    mSptfOOl    t     '    1-     IM...J    111-  -II 

and  travellers  on  Sunday  evenings.    The  stranger  thus 

describes  what  he  then  saw.       1  lie  veteran  in 

.  lull  .in  ss,  \\itli  the  broad  ribbon 

.o  order  of  the  Bath  over  his  shoulder  and  breast  ;  ' 
just  as  he  used  to  appear  when  presiding  at  the  meet- 
ings Being  infirm  in  the  feet, 

'  oseph  sat  in  an  arm-chair  on  rollers,  his  left  arm 
resting  on  a  table  near  him.1  He  was,  it  is 
scarcely  more  than  the  outward  shell  of  a  mind 
formerly  so  animated;  both  his  apprehension  and 
recollection  being  weak  ;  but  his  features  bore  a  most 
engaging  expression.  Every  stranger  was  at  least 
announced  to  hit.  he  had  anything  to  shew  or 

communicat*.  h«  immediately  laid  it  before  him." 
s  generous,  noble-hearted  man  did  much  to  »• 
th«  horrors  <-.  n  the  long  and  bloody  strife  be- 

tween this  country  an  •  1  France.    "Dunn-  t  ho  voyage 
of  La  Perouse,  the  French  >  navigator,  he  induced 

At  be  u  repreeentod  in  the  portrait  of  him  painted  by  Phillip*,  in 


l  fourteen  or  Afteea  yean  prerioos  to  his  death,  be  lost  the  OM 
of  hU  lower  limbe  to  completely  from  gout  at  to  oblige  him  to  be 
carried  or  wheeled  by  hU  aerranta  in  a  chair  :  in  thU  way  be  waa 
oonreyed  to  the  mot*  dignified  chair  of  the  Royal  Society. 
16 
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the  British  Government  to  allow  him  t<>  sail  in  all 
seas  unmolested.  He  himself  endeavoured,  by  nuans 
of  his  extensive  correspondence,  to  procure  some  cer- 
tain accounts  as  to  the  disastrous  result.  Win  MI  a 
considerable  collection  of  natural  curiosities,  which 
Labillardiere  had  sent  to  France  during  his  voyage, 
ft  11  into  the  hands  of  English  privateers,  and  becann- 
tin-  property  of  the  English  Government,  Sir  Joseph 
generously  exerted  his  influence  again,  and  the  result 
was  that  the  cases  were  immediately  sent  to  France, 
without  having  even  been  opened."1 

A  king,  a  landed  gentleman  of  great  wealth,  and  a 
mu-ician  from  Bath  formed  th-  triumvirate  in  sci« 
of  which  our  countrymen  used  to  speak,  and  were 
deservedly  proud  for  twenty  years  before  and  for 
twenty  after  the  beginning  of  the  present  nut  my. 
All  three  were  dead,  but  they  were  survive-!  I'm-  a 
quarter  of  a  century  or  more  by  a  lady,  who  mado  h«-r- 
self  famous  in  science  and  wore  her  well-won  honours 
with  the  modesty  of  true  deserving — Caroline  Lucretia 
Herschel,  the  devoted  sister  and  unwearied  assistant 
of  her  brother  William.  With  touching  pathos  she 
writes  to  Francis  Baily  in  1835,  "It  encourage 
now  to  address  you  as  an  old  friend,  and  I  might 
almost  say  my  only  one,  for  death  has  not  spared  int- 
one of  those  valuable  men  of  the  last  century  in  \vhnsr 
society  I  had  an  opportunity  of  spending  many  h;ij»|»y 
hours,  when  they  came  to  pass  an  astronomical  night 
at  Bath,  Datchet,  Clay  Hall,  and  Slough."  She  re- 

1  This  international  courtesy  was  thus  shown  on  no  fewer  than  • 
occasions,  and  some  of  the  collections  are  "now  of  inestimable  value" 
(1896):  Hooker,  Journal,  etc.,  p.  xxxiii. 

»  Niemeyer,  Scott  Magazine,  i.  (1823),  pp.  692-98. 
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mained,  to  the  en-1  •  i   lu-r  long  life,  the  same  1« 
worshipper  of  departed  greatness  that  ahe  had  been 
i  other's  lifetime,  and  the  same  outspoken 
men  and  women  whom  ahe  happened  to  meet 
oen   years  after  ahe  left   England,  ahe    wrote: 
0  months  I  have  been  obliged  to 
exert  myself  once  more  to  answer  two  letters,  one  to 
1  >e  Morgan,  the  Secretary  of  the  Royal  Astrono- 
mer to  Mr.  Baily  (who,  I  suppose, 
they  have  been  pleased  to  choose  me, 
along   with    Mrs.  Somerville,  to  be  a  member  (God 
knows  wl  Promotion!  she 

says,  thry  call    it   in  Han..v«-r.  ami    l.iu-hin-ly  talk-   of 

\\hi.-h   I  am  now  a  fellow!" 

was  then  eighty-five  years  of  age.     Apparently  she 
was  of  the  same  mind  as  Hannah  More,  who,  when 
i  IKT  name  proposed  as  an  honorary  member 
10  Royal  Society  of  Literature,  wrote  a  strong 
remonstrance'  ing  the  distinction,  chiefly  "be- 

cause  I   consider   th.-    circumstance  of  sex  alone  a 

November  1838  she  was  also  elected  an  honorary 

•or  of  the  Royal  Irish  Academy,  DuMin:   and 

besides  she  received  in  1846,  from  the  King  of  Prussia, 

M  medal  for  science.    Well  earned  though  l> 
these  honours  were,  she  wrote  with  the  mode- 

science,  when  she  heard  I  cannot 

ng  out  aloud  to  myself,  every  now  and 
•  What  iHVn\T  for?'  1  think  almost  it  is  m<« 

me  to  look  upon  mo  as  a  Member  of  an  Ac 
that  have  lived  these  eighteen  years  (against  n. 
ui-1  n)  without  finding  as  much  aa  a 

1  /../     ft.  307,  December  S3,  18*0.    Shew  then 
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comet"  At  the  same  time  she  could  flare  up  v,  ill, 
true  f.-uiinine  fire  when  it  seemed  to  her  that  her 
dignity,  as  a  woman  of  science,  was  in  any  degree 
infringed,  i  puts  nir  in  mind  of  Olbers  saying 
where,"  she  wrote,  "I  had  discovered  five  comets. 
Who  wanted  him  to  give  the  number  of  my  comets  \v  1  n  •  1 1 
he  knew  them  no  better  ?  As  far  as  I  recollect,  Dr. 
Maskelyne  has  observed  them  all,  and  his  observations 
on  them  are,  I  daresay,  all  printed  in  the  volumes  of  t  h«- 
Greenwich  observations— at  least  of  some  In-  has  shown 
me  the  proof  sheets.  I  never  called  a  count  mim-  till 
several  post  days  were  passed  without  any  account  of 
them  coming  to  hand."  She  was  then  ninety-two  years 
of  age,  and  Olbers  had  died  more  than  two  years  before. 

Caroline  Herschel  maintained  to  the  close  of  her 
days  the  same  habits  of  thrift,  the  same  dread  of  not 
getting  the  two  ends  to  meet,  and  the  same  foresight 
in  providing  means  for  ends  that  characterised  her 
early  life.  She  enjoyed  a  pension  of  £50  a  year  from 
the  Civil  List — a  small  allowance  for  so  deserving  a 
recipient.  She  had  also  an  annuity  of  £100  settled 
on  her  by  her  brother's  will — a  small  return,  we  should 
say,  for  the  invaluable  services  she  rendered,  but  a 
sum  which  she  probably  regarded  as  unnecessarily 
taken  out  of  her  " dear  nephew's "  pocket.  "Lei  th« 
time  come  when  it  may  please  God,"  she  writ 
her  eighty-fifth  year,  "I  leave  cash  enough  behind 
to  clear  me  from  all  and  any  obligations  to  all  who 
here  do  know  me.  Even  the  expenses  of  a  respectable 
funeral  lie  ready  to  enable  my  friend  Mrs.  BeckedorfF, 
and  one  of  my  nieces  to  fulfil  my  directions. 

"I   hope  you  will  pardon  my  troubling   you  with 
such  doleful  subjects,  but  I  wish  to  show  you  that 


09  mi--  24S 

i   more  tliau  1  have  the 
power  to  sp  by  a  twelve  years'  trial  I  find 

I  cannot  got  rid  of  more  than  600  thL  =  £100  per 
year  iking  myaelf  >ua," 

Her  1 1.-.- 1 -hi*  were  not  set  on  money,  or  on  the 
reap*  !>    IM-I.  earned,   usually 

brings.    The  memory  of   the  "best  and  dearest  of 
>mg  to  her  with  an  all-ahnorbing  power. 
It  was  her  first  and  her  la*t  luve.    "  You  have  made 
me  complete!}  happy  iW  m  she  wrote 

Hanover  to  his  son,  with  t ho  account  you  sent  me  of 
the  double  stars ;  but  it  vexes  me  more  and  more  that 
in  this  abominable  c  a  is  no  one  who  is  capable 

of  partak  ioy  I  feel  on  this  revival  of  your 

father's  name.     His  observations  on  double  stars  were 
from   first  to  last  the  most  interesting  subject 
never  lost  si^l  m  his  papers  on  the  constru* 

10  heavens,  etc.    And  I  cannot  help  hum 
that  h<-  couM  not  take  to  his  grave  with  him  th<-  satis- 
i  feel  at  present  in  seeing  his  ton  doing  him 
so  ample  justice  by  endeavoi.  perfect  what  he 

could  only  begin."     When  Sir  John  Hern-  vered 

the  address  that  preceded  the  handing  over  to  Bessel 
-I"  the  Astronomical  Society's  Gold  Medal  for  deter- 
mining, by  means  of  the  heliometer,  the  distance  from 
us  of  the  double  star  61  Cygni,  she  was  heart  and  soul 
with  him  when  he  said,  "Gentlemen,  I  congratulate 
you  and  myself  that  we  have  lived  to  see  the  great 
un<l  hitherto  impassable  barrier  to  our  excursions 
the  sidereal  universe— that  barrier  against  which  we 
have  chafed  so  long  and  so  vainly — almost  simultane- 
ously overleaped  at  three  different  point*."1  11- 

>  A*r<m.  Sec.  TVaiM.  xti.  448-W. 
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described  thU  discovery  of  the  distance  of  a  fixed  star 
as  the  greatest  and  most  glorious  triumph  which  pnic- 
tical  astronomy  has  perhaps  ever  witnessed,  and  the 
three  who  shar.-d    the  triumph   between    tli m   \\.  n 
Bessel  with  c>\  (V^ni.  ll.-nderson1  of  Edinburgh  with 
a  Centau r  i .  a  1 1  d  S  t ruve  of  Doq  >.  1 1  \\itha  Ly r».    Bessel's 
object -£\ a-  .  that  he  got  cut  in  two  to  form  a  h«-li<>- 
meter,  Sir  John  saw  at  Munich  before  it  was  mounted, 
considered  it  invaluable, and  !>«  li<  \<  .1  that  genius  alone 
could  have  dared  to  divide  it  in  two  for  the  purposes 
of  science.     Caroline  Herschel's  delimit,  in  her  i •• 
ment,  at  the  success  of  these  three  astronomt ; 
following  her  baffled  brother's  lead  may  be  imagined. 
To  know  that  the  parallax  of  a  fixed  star  had  been 
found  by  Bessel  to  be  the  f^  of  a  second !    To  know 
that  it  was  a  double  star !    To  know,  besides,  that  the 
smaller  of  the  two  companion  stars  revolved   round 
the  larger  in  an  orbit  fifty  times  the  diameter  of  the 
earth's  orbit  round  the  sun,  or  two  and  a  half  timai 
that  of  Uranus !  and  to  know  also  that  the  pair  of 
stars  were  670,000  times  as  distant  from  us 
sun!    To  her  these  discoveries  were  a  delightful 
mentary  on  her  brother's  words — "  In  this  case,  million- 
of  years  are  perhaps  but  moments."    The  "little  old 
woman  "  in  the  "  abominable  city"  of  Hanover,  unable 
to  endure  "  happy  England,"  where  her  dead  hero  was 
buried,  and  where  his  son,  her  nephew,  was  a 
name  in  the  world  of  science,  revelled  in  the  new.- 

1  It  is  only  just  to  Henderson  to  say  that  he  was  preferred  by  Lord 
Advocate  Jeffrey  to  the  Edinburgh  Professorship  of  Astronomy  over 
.  al,  Thomas  Carlyle.  Froude  was  guilty  of  an  unpardonable 
blunder  in  printing  the  unwise  and  acrimonious  criticism  of  Carlyle  on 
Henderson's  fitness  for  the  post.  Facts  had  given  a  vrnli <-t  in  II 
son's  favour. 


LIVES  <>!•'  v.  \i   III.KSC  in  i. 

wen?  of  hopes  at  tat  fulfill. -1,  and  thought 

longii  et  reflector,  with  \sl.i.-h  she 

used  to  sweep  the  heaven*,  ss  it  stood  in  the  room 
beside  h  which  she  should  never  use  agn 

1 !  i  having  seen  Beesel,"  she  wrote 

to  her  nepht 
parallax  of  61  Cy-ni."  : 

Ue  seven-foot  shall  stand  in  my  room,  and  be  my 

to  do  with  it  wan  a  puzzle  to  her.  Her  sweeper  she 
thou;  -living  to  her  girlhood's  fri« -n.i  s  -i.u: 

Miss  Beckedorff,  hut  in  1840  it  was  consigned  to  M  the 
hands  of  the  good,  honest  creature,  Dr.  Hauamann." 
"The  five-foot  Newtonian  reflector,"  she  wrote  that 
same  yeai  \  the  hands  of  the  Royal  Astronomical 

Society,  .ui'l  will  be  preserved  )>y  it  as  the  little  tele- 
scope of  Newton  is  by  the  Royal  S  mg  after 
I  and  all  tlu  little  ones  are  dead  and  gone."    It  was 
a  source  of  justifiable  pride  to  her  as  she  neareil  th< 
and 

ili ful  to  the  memory  and  greatness  of  her  de- 
parted brother,  she  resented  every  attempt  at  an 
imperfect  or  unworthy  presentation  of  and 

works.  What  she  should  have  done  herself,  and  she 
had  better  means  than  others  of  doing  it  truthfully 
and  faithfully,  she  left  to  the  ignorant  or  the  conceited 
to  attempt  She  coul-1  only  rail  at  >rta,  and 

wish  they  had  1-  it   i  It  was  not  just 

to  him  HH  world  wishes  to  know  some- 
M  whoa*  greateeai  «.r  u.in.i  oc  Mhiervnaat 
d  humanity  or  extended  ita  knowledge  of 

1  Memoir*,  p.  827. 

•  ••  Fire-foot  Newtonian  .weeper,"  Mtmoin,  p.  91. 
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nature.  Herschel  had  done  so  in  a  pre-eminent  degree. 
With  good  reason,  thm.  tin-  world  said,  Tell  us  about 
him:  his  faults,  if  he  had  any,  we  can  forgive  ;m<l 
forget;  his  virtues  we  can  admire  or  follow.  Caroline 
Herschel  did  not  take  this  view  of  her  duty.  She 
1< -ft  it  to  others  to  write  what  she  could  have  written 
better,  and  to  record  what  she  knew  at  first  hand,  ,-md 
they  did  not  know  at  all  or  only  as  dull  echoes  of  a 
resounding  past.  "  The  Germans  are  very  busy  about 
the  fame  of  your  dear  father,"  she  writes ;  "  there  does 
not  pass  a  month  but  something  appears  in  print, 
and  Dr.  Qroskopf  saw  it  stated  that  Professor  1'i'atF 
had  translated  all  your  dear  father's  papers  from 
the  Phil.  Trans,  into  German,  and  which  will  he 
published  in  Dresden.  I  wish  lie  had  left  it  for  some 
good  astronomer  to  do  the  same."  Evidently  the 
acid  of  her  temper  had  been  called  into  action  by 
Professor  Pfaff.  Her  nephew  describes  him  in  reply 
as  "a  respectable  mathematician,  and  I  hope  it  is  he 
who  undertakes  the  work."  "Johann  \Yilhelm  I 
she  answers,  "professor,  in  Erlangen,  is  the  saint  who 
intends  to  translate  your  father's  papers,  but  those 
only  which  he  can  get  a  copy  of.  The  Philosophical 
Transactions,  I  am  told,  are  not  within  his  reach." 
The  acid  is  a  little  sweetened ;  not  much,  and  it  is 
clear  that  Caroline  Herschel  at  eighty-five  does  not 
differ  in  temper  at  least  from  the  same  lady  at  twenty- 
two.  Alas !  her  inventory  of  books,  pictures,  etc.,  showed 
what  she  thought  of  the  Professor's  two- volume  edition 
of  her  brother's  collected  works,  "Abominable  stuff! 
What  is  to  be  done  with  them  ?  They  are  so  prettily 
bound,  I  cannot  take  it  in  my  heart  to  burn  them 
But  she  could  lash  with  her  tongue  everybody  who 
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even  praised  her  dead  hera    "Now  we  Ulk  of  bio- 
graphies," she  wrote  twelve  yean  afterwards,  "  I  have 

•HB  than  nine  of  my  poor  brother,  and  beat 
two  more,  one  by  Zn«  hull  try  to  get  sight 

There  is  bat  one  or  two  which  are  bordering  on 
truth,  the  reat  being  -t.;ir   not  worth   uhil-  t- 

icoompanied  \\itli  u  miniature  of 
Beberg'a  bad  copy."     -  Bordering  on  truth!   M 

her  own  racy  letters  is  equally 

amusing:  "I  was  in  hopes  you  would  have  thrown 

away  such  incoherent  stuff  .  .  .  and  not  to  let  it  rise 

lament  against  my,  perhaps,  bad  grammar,  bad 

n  a  small  matter  became  great  where  his  name 
was  concerned.  "  The  following  hint  is  only  to  yon  an 
a  dear  sister/'  she  writes  to  her  brother's  widow, 
as  such  I  now  know  you: — All  I  am  possessed 
looked  upon  as  their  own,  when  I  am  gone ;  the  dis- 
posal of  my  icture  is  even  denied  me— it 
hangs  in  Mrs.  II 'H  drawing-room,  where  a  set  of  <>1<1 
women  play  cards  uinh-r  it  on  her  club  day  inary 
also  was  her  judgment  of  anyone  who  attempt- 
rival  or  surpass  her  brot  I  he  fellow  is  a  fool/' 
Great  was  her  excitement  on  learning  that  her  nephew 
was  preparing  to  complete  in  the  southern  hemisphere 
the  gauging  of  the  heavens,  which  his  father  had 
begun,  and  for  many  a  year  carried  on  in  the  northern. 
That  was  allowable.  It  was  a  war  trumpet  blown 
n  hearing  of  a  war  horse,  that  had  served  its  last 
campaign  'Has,  who  travelled  through  Hanover, 
called  on  me  to-day,"  she  writes  to  Lady  HencheL 
11  talked  strangely  about  my  nephew's  intention  of 
going  to  the  Cape  of  Good  Hope.  Mr.  Hausmann  told 
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me  some  weeks  ago  tliat  the  Times  contained  tin-  same 
report,  to  which   1    replied, 'It  is  a  lie!'  but  \\ ' 
heard  from  Dr.  Tias  to-day  makes  me  almost  1><  li 
possible.    Ja !  i!    I  wa^  thirty  or  forty  years  younger, 
ami  could  go  too?    In  Gottes  nahmen !    But  I   will 
not  think  about  it  till  you  y<»urM-lf  tdl  me  more 
for  I  have  enough  to  think  of  my  cramps,  blindness, 
sleepless  nights,  etc,"    She  was  a  wonderful  "  little  (,1.1 
in."    Pointed  at  on  the  street,  honoured  by  the 
Palace, and  saluted  with  profoundest  respect  at  theatre 
or  concert,  she  wrote,  "Next  to  listening  to  the  con- 
versation of  learned  men,  I  like  to  hear  about  them, 
but  I  find  myself,  unfortunately,  among  beings  who 
like  nothing  but  smoking,  big  talk  on  politics,  wars  and 
such  like  things."     I  ler  in< liquation  flamed  up  as  fiercely 
when  she  was  ninety  years  of  age  as  it  used  to  do  when 
she  was  twenty,  especially  at  anyone  who  took  her 
for  what  she  was  not,  weak  of  will  or  understanding. 
"  Thank  God,  I  have  yet  sense  enough  left  to  caution 
you  against  being  imposed   upon  by  a  stupid  1 
who  would  make  you  believe  I  died  under  obligations 
to  any  of  the  family.     I  know  he  has  already,  without 
asking  my  leave,  passed  himself  off  for  my  guardian, 
ami  is  vexed  at  my  being  able  to  do  without  him. 
But  I  could  not  live  without  that  little  business  of 
keeping  my  accounts ;  and  by  my  last  book  of 
and  receipts  may  be  seen,  that  I  owe  nothing  t< 
body,  but  to  my  phew  many  many  thank 

fulfil!  father's  wishes,  by  paying  for  so  many 

years  the  ample  annuity  he  left  me."  What  a  brave 
little  old  woman  she  was !  Nobody  but  herself  was  at 
liberty  to  call  her  "an  old  poor  sick  creature  in  her 
clotu; 


CORRUPTION" 

Sometimes  at  the  theatre  to  be  seen  and  sainted  by 

ometimes  at  the  palace  to  be  honoured  by  the 

King's  brother  as  his  countrywoman,  sometimes  in 

correspondence  with  sci<  nen,  and  hearing  of 

th.  it    adii.  vfinents,  she  maintained  to  the  last  her 

cheerful    int.-r.-st    in  iiou^li    her  eyenight   was 

£,  and  she  could  •  h.irily  tin-1  tl>.-  line  again  she 

writes  of  her  in  1832,  •  si,.-  runs  about  the  town  with 
me,  and  skips  up  her  two  pa  lira  an  light  and 

fresh  at  least  as  tome  folks  I  could  name,  who  are  not  a 
fourth  part  of  her  age.  ...  In  the  morning  till  eleven 
or  twelve  she  is  dull  and  weary,  but  as  the  day 
advances  she  gains  life,  an.l  is  <|iiite  '  fresh  and  ft; 

n  or  eleven  p.m.,  and  sings  old  rhymes,  nay,  even 
dances!  to  the  great  of  all  who  see  1    :        It 

is  such  1 1  i  score  as  Cicero  would  have 

been  <  d  to  prefix  as  a  t  -ce  to  his  treatise 

mi  "  <  >1<1  Age,"  had  it  been  avaihiM     in  his  day. 
spok»    in   h ••!•  usual  spirit  of  rittl. 

const  i  1  looked  for  it  going  to  pieces  in  tin* 

great  heats  of  sumn  toon  years  befoi 

"My  con  is  incurable,"  she  says,  '  f«>r  it 

decay  of  nature.  .  .  .  What  a  sh<  «a  it  is  to  be 

decaying !  </<  f  I  am  decay- 

ing !  will  bo  as  Mrs.  Maskclyne  once  was 

•»g  me  (on  <>'  my  growing   lean)   tl»o 

less  com;  -,v  of  the 

always  to  "  the  best  and  dearest  of  brotl 
to  her  "dear  nephew,"  and  to  her  namesake,  h  is  little 
daojr!  .oughts  revert    She  enjoyed  the 

present;  she  revelled  and  lived  in  the  past  "I  have 
now  received  in  all  .<•  writes  to  Lady 
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Hcrochel  at  the  Cape  of  Good  Hope.    "  Em- 1  >  lini- 
ng read  them  over  again  they  are  put  by,  un«l«T 
thanksgiving  to  the  Almighty,  with  a  prayer  for  future 
protection." 

Writing  to  my  absent  friends  is  one  of  the  most 
laboriou^  « m]>l(»\  UK  nts  I  could  fly  to  when  un<l»-r 
bodily  and,  of  course,  mental  sickness,  for  it  i 
impossible  I  might,  instead  of  making  inquiry  about 
my  little  precious  grand-nephew,  and  the  young  ladies, 
who  play,  sing  and  sew  so  prettily,  write,  'Oh!  my 
back,  O!  I  have  the  cramp  here,  there/  etc."  Sh<  is 
nearing  the  end  of  life,  "  going  many  nights  to  bed 
without  the  hope  of  seeing  another  day."  But  the  old 
spirit  of  drollery,  and  the  lifelong  love  of  science  are 
constantly  flashing  out.  "  I  could  not  live  without  that 
little  business  of  keeping  my  accounts,"  she  writes,  and 
shows  herself  true  to  a  woman's  household -place,  and 
to  science  at  the  same  time.  "  I  hope  people  in  England 
will  never  go  such  lengths  in  foolery  as  they  do  here." 
At  Christmas  time,  "  Cooks  and  housemaids  present  one 
another  with  knitted  bags  and  purses,  the  cobbler's 
daughter  embroidered  neck-cushions  for  her  friend  the 
butcher's  daughter,  which  are  made  up  by  the  uphol- 
sterer at  great  expense,  lined  with  white  satin,  tin 
upper  part,  on  which  the  back  is  to  rest,  is  worked 
with  gold,  silver,  and  pearls."  And,  drollest  of  all,  she 
adds,  "  Writing  this,  puts  me  in  mind  that  I  never  could 
remember  the  multiplication  table,  but  was  obliged  to 
carry  always  a  copy  of  it  about  me." 

A  last  gratification,  and  certainly  not  the  least  of 
the  many  she  enjoyed  during  her  retirement,  was  the 
placing  in  her  hands  of  her  nephew's  completion  in 
South  Africa  of  his  father's  survey  of  the  heavens. 
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It  WM  a  work  of  devotion  to  a  father'*  memory  and 
greatness,  executed  with  untiring  iftal  and  sometimes 
•ken  bones.    She  wa*  unable  to  read 
record  of  the  splendid  work  her  nephew  accom- 
plished, when  can  of  laborious  research,  and  a 
longer  period  of  were  at  last  crowned  with 
presenting  to  the  world  a  book,  of  which     it  may  be 
safely  said,  that  no  single  publication,  .luring  the  last 
lias  made   so  many  and  such  considerable 
.<nl.litK.ii-  boom  knowledge  of  the  constitution  of  the 
heavens."     What  she  couM  nut  read  herself,  another 
read                              n-  phew  recommended  when  he 
sent  her  a  copy  <>f  th<-  \v« 

As  th-  Irow  nearer,  there  is 

no  longer  the  same  desire  to  live  she  f*  It  in  previous 
years       1    have  been   rety    ill   and  conHncd   to   my 
room  now  three  weeks,  but  it  seems  the  Destn 
Angel  has  passed  away,  at  which  I  am  very  glad, 
because  I  wish  to  be  a  little  better  prepared  for  making 
my  exit  than  I  am  at  present/'    She  was  then  ei 
years  of  age,    A  few  years  later  she  began  to  feel 
more  keenly  the  sadness  of  life,  and  the  longing  for 
something  better  than  it  ever  gives.     Many  of  the  best 
and  brightest  minds  have  felt  as  she  felt  when  she 
wrote  these  words :  "  The  whole  of  yesterday  I  had  no 
•  prospect  but  that  it  would  have  been  the  last  of 
the  days  of  sorrow,  trouble  and  disappointment  I 
spent  from  tin-  imnii.-nt  I  had  any  recollection  of  my 
existenc*  rom  between  my  third  and  fourth 

year.  ...  In  the  night   I  fell  out  of  one  fainting  fit 
into  another,  and  when  I  came  to  my  recollection,  be- 
tween six  and  seven  in  the  morning  -1  Dr.  Q. 
talking  loud  in  his  usual  nonsensical 
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way.      Him  had  Betty  called  in  her   fri-ht.  I'm-  his  wife 
(who  is  of  use  to  nobody)  is  gone  to  spend  tin-  Miimucr 
months  in  the  country."     Even  in  the  presence  of  death 
and  in  the  ninetieth  year  of  her  age,  the  old  spirit  of 
drollery  gives  piquancy  to  her  views  of  mm  and  women. 
In  committing  to  paper  h<-r  last  reflections  on  the  dis- 
appointments of  life,  Hhe  writes :  You  "  will  see  what  a 
solitary  and  useless  life  I  have  led  these  seventeen 
years, all  owing  to  not  finding  Hanover, nor  any  o> 
it.  like  what    I    left,  when  the  l>est  of  brothers  took  me 
with  him  to  England   in  August,  1772!"      In  n-ality  it 
was  she  herself,  dissatMied  with  earth,  who  was  Ion 
for  something  lu-tter  than  earth  can  give,      She  tells  us 
what  it  was  in  the  epitaph  that  she  wrote  on  in 
an-1  that  was  graven  on  her  tomb  : — 

Here  rests  the  earthly  exterior  of 
CAROLINA    HERSCHEL, 

Born  at  Hanover,  March  16,  1750, 
Died  January  9,  1848. 

The  eyes  of  Her  who  is  glorified  were  here  below  turned  to  the 
starry  Heavens.  Her  own  Discoveries  of  Comets,  ami  In -r  j.ir- 
ticipation  in  the  immortal  Labours  of  her  Brother,  William 
Herschel,  bear  witness  of  this  to  future  ages. 

The  Royal  Irish  Academy  of  Dublin  and  the  Royal  Astronomical 
Society  of  London  enrolled  Her  name  among  their  members. 

At  the  age  of  97  years  10  months  she  fell  asleep  in  calm  rest 
an<l  in  the  full  possession  of  her  faculties,  following  into  a 
Life  her  Father,  Isaac  Herschel,  who  lived  to  the  age  of  60  years 
L>  mouths  17  days,  and  lies  buried  not  far  off,  since  tin-  2!Mh  of 
Marrh  IT' 

Were  it  not  for  the  unquestionable  authority  with 
which  it  comes  to  us  that  »te  this  account  of  her 

death  with  her  own  hand,  we  mi^ht  be  disposed  to 


,     : 

feel  the  Same  .I--MI    th--   authorship,  that  i 

*lly  feel  about  the  aothorHhi|>  of  th.  hu»t  chapter 
.•»  Book  of  Deuteronomy  in  v.  Licit  Motes  is  com- 
y  supposed  to  have  recorded  his  own  death  and 
1 1  ma  closes  tho  wonderful  story  of  William 
iroline,  the  atory  of  the  fairy 
•••  of  science  coming  to  the  sleeping  prioceaa  of  th<- 
heavens  to  awake  h«  1  her  company  from  the 

sleep  of  agea  on  the  one  ha  on  the  other 

despised  household  drudge,  Cind« 

benefactors  of  humm  uturo  ages  are  certi 

P-H  of  iiifti  an- 1  women,  of  fairy 

s  an.}  ragged  <  '••»-.  uniting  perseverance 

U>  giMiius.    pr«'saic    'li-tail    to    l<'fty    iina-i-  (  Hhcr 

ii  since   h<  r  time  have  shrinni  tin  ir  names  as 
worthy  travellers  among  the  stars  'nil.-  they  may 

r  eclipse  the  brightness  of  the  sunshine  I 

endeavoured  to  picture   in   tin-   littl<    lxx>k,  Encke's 

-<   will  be  echoed  by  all  time — "A  lady  whose 

name  is  so  intimately  connected  with  ;'.••  BftOSi  l  rilliant 

astronomical  discoveries  of  the  age,  and  whose  claims 

to  the  gratitude  of  every  astronomer  will  be  as  con- 

;  ms  as    her    own   exertions  ling    the 

ir  knowledge,  ami 

lop  the  discoveries  by  \vhirh   th-    name  of  her 
great  brother  has  be«  ^1  so  famous  throughout 

rary  worhl 
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notice  of  hi*    early   life    communicate!    l.v 
Hem  !  H3  to  the  editor  of  the  GSttingen  J/opmiM  of 

»i>n,v   ,,W    /.it'nifur,;    H-r-  h-1    H^l    ft*      f    tis*4    prf     •< 

his  rwitlrnoe  in  England  which  preceded  hin  discovery  by 
Dr.  Wat>  79.  What  he  doea  aay  may  be  summed 

hi*  own  worda  :  — 

I   remained  '  .irmy,  however,  until  I  reached  my 

nineteenth  year  [1757],  when  I  resigned  and  want  over  to 
England.  My  familiarity  with  the  organ,  which  I  had 
carefully  mastered  previously,  soon  procured  for  me  the 
position  of  my  .  Yorkshire,  which  I  finally  eTrhiiifsd 

for  a  similar  situation  at  Bath  in  1766,  and  while  here  the 

tr   «  in  u  instances  of  my   post,  as  agreeable  as  it  was 

•  i.i.lf  it  |x»vsil>l«>  for  me  to  occupy  myself  once  more 

S  especially  with  mathematics"  >     "  A  similar 

.situation  at  Bath   in   1766"  seems  to  refer  to  the  Octagon 

Chapel,  and  is  so  stated  in  his  sister's  Memoir*     But  there 

are  serious  objections  to  this  account  of  his  removal  from 

Halifax  to  Bath. 

October   1822   there  appeared   in   the   JVev  Monthly 
Jfogorifif,  :i  Thomas  Campbell,  the  poet,  was  then 

editor,  an  obituary  notice  of  Henchel,  which  gave  another 
and  a  fuller  version  of  his  removal  to  Bath.  Unfortunately, 
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though  the  admiration  and  friendship  of  the  poet  for  tin- 
astronomer  are  well  known,  it  contains  mistake-  in  dates, 
otherwise  ascertained.  "He  was  master  of  the  ban<i 
regiment  which  was  quartered  at  Halifax  in  the  year  1770" 
may  be  true,  but  "where  he  continued  for  many  years" 
cannot  be  correct  It  may  also  bo  true,  though  it  seems  to 
conflict  with  Southey's  story,  that  he  obtained  the  post  of 
organist  for  the  newly  erected  organ  in  that  town  through 
the  influence  of  Joah  Bates,  son  of  the  parish  clerk.  Th<- 
story  then  proceeds:  "  Hi-liking  the  monotony  of  a  country 
town,  he  removed  with  his  brother  to  Bath,  where  they 
were  both  engaged  for  the  Pump-room  band  by  the  late 
Mr.  Linley,  who  then  conducted  the  first  musical  ent« 
ments  established  in  that  city,  and  where  the  delightful 
warblings  of  his  siren  daughters,  Mrs.  Sheridan  and  Mrs.Ti<  k<  1, 
will  ever  be  remembered.  Sir  William  was,  like  his  nephew 
Griesbach,  esteemed  an  excellent  performer  on  the  oboe,  as 
his  brother  was  on  the  violoncello." 

This  connection  of  Linley  with  Herschel  is  not  referred  to 
by  Caroline  in  her  Memoirs.  But  it  derives  importance  from 
the  fact  that,  according  to  her  testimony,  there  were,  or  seem 
to  have  been,  disagreeable  passages  between  them.  At  any 
rate  there  is  good  reason  to  believe  that  Herschel  di 
remove  from  Halifax  to  Bath,  as  has  generally  been  given 
out,  to  become  organist  in  the  Octagon  Chapel  in  1766. 
"The  Chapel  was  built  in  1766,  and  opened  for  divine 
service  in  December  1767."  Herschel  had  been  more  than 
a  year  in  Bath  at  that  time ;  he  had  also  been  giving  concerts 
on  his  own  account,  as  his  sister  gives  us  distinctly  to  i 
stand,  and  on  January  3,  1767,  he  returns  thanks,  through  the 
Both  Chronicle,  to  the  company  who  did  him  the  honour  of 
attending  his  concert1  He  informs  them  at  the  same  time 
that  he  teaches  the  guitar  as  well  as  singing,  and  takes 

i 1  mm  indebted  for  these  facts  to  the  kindness  of  Mr.  Sturge  Cotterell, 
of  Bath. 
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pupil*  for  the   harpsichord  and  violin.      That  one  of 
principal    members    of    the    Pump- room    baod    fluMiH    be 
•ppoioUd   organist  in  the  newly  erected  Octagon  Chapel 
U  meet  likely,  ami  he  nams  to  BAT*  occupied  the  port  for 
about  nine  years.  «*k  grail  delight  in  *  choir  of 

singera  who  performed  ihe  cathedral  service  at  the  Octagon 
Cha|»  horn   he  oompOMd   many   excellent    anthems, 

chant*,  and  psalm  tunea."    Caroline  Heretihel  nHt :  "  Thu> 
anthem  waa  left  with  the  reat  of  my  brother's  sacred  com- 
positions, which  were  left  in  tnwt  with  one  of  the  rhorietef*. 
All  in  Ut.  \v    ..   -i .-',        ,,  many  yean  after,  one 

urn  waa  recovered,  and  when  I  waa  in  Bath  in  1800  I 
obtained   two  or  three  torn   hooka  of   odd   part*" 

i.-ratand  why  the  composition*  were  left  at  all, 
.still  more  to  understand  what  Mr.  Linley  had  to  do  with  the 
matt.  10  chorister's  wife  openly  charged  .V 

with  having  taken  poeaesaion  of  these  treasures."  ' 

The  story  in  Campbell's  magazine  proceeds :  lliam 

punned  his  profession  at  Bath  for  some  years,  K 
by  a  numerous  circle  of  friends,  and  increasing  in  fame  and 
n\"  Whether  this  was  fact  or  poetic  licence  may  be 
matter  of  debate ;  but  the  words  attributed  by  the  writer  to 
King  George  in.,  that  "  Henchel  should  not  sacrifice  his 
valuable  time  to  crotchets  and  quavers,"  may  justly  be 
accepted  as  genuine.  And  the  two  sentences  with  whi 
notice  concludes  go  far  to  prove  that  the  writer  of  it  waa  the 
poet-editor  himself:  "Sir  William  poaseated  'the  milk  of 
human  kindness'  in  an  eminent  degree,  and  waa  most 
anxious  to  gratify  his  numerous  visitors  by  explaining  'the 
complicated  machinery  of  his  mind  '  in  the  simplest 
possible.  No  one  ever  returned  from  his  hospitable 
without  feeling  gratified  with  the  urbanity  of  the  man,  and 
improved  by  the  productions  of  his  genius." 

A  relic  of  these  early  days  is  still  preserved  at  Bath  in  the 

>  J/MM»>«,  DOU  *l  p.  M. 


260  APPENDIX 

pieces  of  the  organ  on  which  Herschel  played,  and  which 
may  again  be  erected  aa  a  memorial  of  the  great  astronomer 
in  the  city  that  was  the  birthplace  of  his  fame. 

ii-Mtly  1  {crochet's  views  of  the  heavens  loft  an  al-i 
impression  on  Campbell's  mind.1       KL'hteen  years  aft<-i   his 
first  meeting  with  Hersrh.l,  :md  nine  after  the  astn-noin,  i  s 
death,  he  became  acquainted  with   1'ond,  then  Astro; 
Royal,  whose  "  most  interesting  and  instructive  "  conversation 
he  liken-  to  "a  ^'ift  from  Providence."      II.-  then  proceeds  to 
say  :  "  I  had  lately  been  dabbling  in  the  astronomical  relics  of 
the  Greek  Alexandrian  school,  and  had  the  idea  of  embodying 
my  notes  on  ancient  geography  into  a  regular  history, 
this  Life  of  Mrs.  Sitldona  suspended  ray  intention.     Hut   I 
have  of   late  been   so    interested   in    the    subject,   that    I 
revised    my    mathematics,    the    better    to    understand    the 
histories  of  ancient  science  given  by  Ideler  and   I  Mambre. 
Mr.  Pond's  conversation  has  been,  therefore,  eagerly  sought 
by  me, — and  he  is  most  affably  communicative. 

"We  have  just  been  gazing  on  Jupiter  and  his  moons, 
through  a  glass  that  makes  Jove  appear  as  large  as  the 
sun's  disk,  and  his  satellites  like  ordinary  stars  !  The  moon 
appears  through  it  as  large  as  a  church.  His  opinion  of  her 
ladyship  is  that  she  is  not  inhabited — there  being  no  atmo- 
sphere— and  the  whole  region,  probably,  only  ice  and  snow. 
Strange  enough  that  a  body,  which  creates  such  lively 
crotchets  in  so  many  human  brains,  should  itself  be  cold  an  I 
lifeless." 

Campbell's  poetry,  whether  in  prose  or  verse,  would 
probably  have  been  more  worth  reading  than  Dr.  Bui 
astronomical  poem,  but  neither  of  them  ever  saw  the  light  of 
day.  One  thing  Campbell  relates.  Mrs.  Pond,  he  says, 
"  when  I  first  saw  her,  as  she  was  walking — shortly  after 
their  marriage — was  a  young,  fair,  and  graceful  woman,  arm 
in  arm  with  her  very  plain  and  elderly  husband.  There  was 
>  See  abore,  pp.  207-9.  *  Seattle,  Life  of  Campbell,  iii.  94. 


APPENDIX  261 

an  epigram  in  the  new-paper  about  them.      Mr.  Pond  bad 
hed  torn*  remark*  on  the  planet  •  Venui.'  and  the  wit 
aaked  him,    Why  he  troubled  hinuelf  about  Venu.  in  the 
•kiee,  when  he  had  got  Venu.  beaide  him  on  earth 

The  euthutjaam  ahown  in  Campbell'*  account  of  hit  inter- 
chel,  however,  does  not  appear  to  hare  been  ao 
lasting  M  could  be  wiahed.  >iiea  "To  the  Kainbow,* 

written  aiz  yeara  after,  in  1819,  he  aayt— 


.  h«n  8dea«e  from  (  n*Uon  •  boa 
•affhanraienfi  veil  withdravm, 
What  luvclv  ridoM  yi-l.l  iheir  plaee 
To  cold  maUrul  l«v 

;  l.-.i,    like    the    feet    in    the   last   line,  U  tomewhat 
halting. 
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•  work   aiaoe  "Bone  Homo"  haa  at  all  approached  tfca)  to 
clear  owl,  aad  tad,! re  criUciam  oa  Ghrirt  M  He 
Ull.red  oa  Hlm.'-i^ilerwry 
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to  Farrmr  aad  Geikio,  UMT«  U  DOM  which  oaeapfai  tb.  grottd  ol  Dr. 
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8*rpM«ngly»ic«!l.    ;       .      i  •.  Malkcr  (irM  a  mMt«rly 
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Oxford  ;  and  H.  B.  SWBTX,  D.D.,  Litt.D.,  Cambridge. 

Full  Prospectus,  with  Specimen  Pages,  from  all  Booksellers,  or 
from  the  Publishers. 

'  We  offer  Dr.  Hastings  our  sincere  congratulations  on  the  publication  of  the  first 
instalment  of  this  great  enterprise.  ...  A  work  was  urgently  needed  which  nh<»iM 
present  the  student  with  the  approved  results  of  modern  inquiry,  and  which  should 
also  acquaint  him  with  the  methods  by  which  theological  problems  are  now  approached 
by  the  most  learned  and  devout  of  our  theologians.'  —  Guardian. 

'  We  welcome  with  the  utmost  cordiality  the  first  volume  of  Messrs.  Clark's  great 
enterprise,  "A  Dictionary  of  the  Bible."    That  there  was  room  and  need  for  si 
book  is  unquestionable.  ...  We  have  here  all  that  the  student  can  desire,  a  work  of 
remarkable  fulness,  well  tin  to  date,  and  yet  at  the  same  time  conservative  in  its 
general  tendency,  almost  faultlessly  accurate,  and  produced  by  the  publishers  in  a  most 
excellent  and  convenient  style.    We  can  thoroughly  recommend  it  to  our  readers  as  a 
book  which  should  fully  satisfy  their  anticipations.  .  .  .  This  new  Dictionary  is  one  of 
the  most  important  aids  that  have  recently  been  furnished  to  a  true  understand 
•'ire,  and,  properly  used,  will  brighten  and  enrich  the  pulpit  work  of  • 
minister  who  possesses  it.  ...  We  are  greatly  struck  by  the  excellence  of  the  short 
articles.    They  are  better  done  than  in  any  other  work  of  the  kind.    We  have  compared 
several  of  them  with  their  sources,  and  ihw  slums  at  once  the  unpretentious  labour 
that  in  behind  them  ____  Dr.  A.  B.  Davidson  is  a  tower  of  Htrength,  and  he  shows  at  hi* 
beat  in  the  articles  ou  Angels,  on  Covenant  (a  masterpiece,  full  of  illumination),  ;u 
Eschatology  of  the  Old  Testament.    His  contributions  are  the  chief  ornaments  and 
treasure-stores  of  the  Dictionary.  ...  We  are  very  conscious  of  having  done  most 
inadequate  justice  to  this  very  valuable  book.    Perhaps,  however,  enough  has  been  said 
to  show  our  great  sense  of  its  worth.    It  is  a  book  that  one  is  sure  to  be  turning  to  again 
and  again  with  increased  confidence  and  gratitude.     It  will  be  an  evil  on 
Church  if  ministers  do  not  come  forward  to  make  the  best  of  the  opportunity  now 
presented  them.'—  EDITOR,  British  Weekly. 

'  Will  give  widespread  satisfaction.    Every  person  consulting  it  may  rely  upon  it* 
trustworthiness.  .  .  .  Par  away  in  advance  of  any  other  Bible  Dictionary  that  h.-i 
been  published  in  real  usefulness  for  preachers,  Bible  students,  and  teachers.'— 


'This  monumental  work.  It  has  made  a  great  beginning,  and  promises  to  take 
rank  as  one  of  the  most  important  biblical  enterprises  of  the  century.'—  Christian 
World.  _ 
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